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‘ ENGINEERING NEWS-RECORD MARKET 


@ The grade crossing elimination 
program has brought the interesting 
combination of beauty and utility 
through the use of wrought iron. 
Bridge railings need no longer ob- 
struct vision. The use of Byers Wrought 
Iron angles, bars and pipe, as illustrated, 
makes a low-cost, light-weight railing of 
artistic value, with ample visibility and 
proved durability. Where locomotive 
blasts corrode the bridge overhead — 
wrought iron blast plates offer complete 
protection. And in the bridge illus- 
trated, ballast deck plates of wrought 
iron save height and protect the struc- 


ture from corrosive brine drippings. 


Ti ETI 


De Da Daca} 


Railroad and highway engi- 
neers are to be congratulated on 
their work in combining beauty 
and utility. Bridges such as this 
mark a new trend in design and 
construction. 

Any of our Field Engineers or our 
Engineering Service Department in 
Pittsburgh will be glad to give you 
more of the details about this and 
other bridges recently built with Byers 
Wrought Iron. Also ask for the illus- 
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trated report, “The Use of Wrovat' 
Iron in Bridge Construction.” A.M. Bye’ 
Company. Established 1864. Pittsburg? 
Boston, New York, Philadelphia, Was: 
ington, Chicago, St. Louis, Houstor 


Seattle, San Francisco. 


BYERS GENUINE WROUGHT IRON 


Tubular and Flat Rolled Products 


Specity Byers Genuine Wrought Iron Pipe for corrosive services and Byers Steel Pipe for your other requirements 
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What about Old Blue? 


T HAPPENED one day last summer. We were speed- This does not imply that nothing at all is done to this 
ing northward on a highway that skirts the eastern end. Many of the states, many civic and historical 
foothills of the Rockies. We had just crossed a societies have done much to make the highways some- 


state line when one of the party, a well- ——— re thing more than arteries of traffic. They 


known contractor of those parts, exclaimed, have set up many markers and tablets 
“Whoa! Wait a minute. There's Old which add to the interest of travel and the 
Blue’s grave.” delight of a holiday. 

So we stopped. A small barbed wire But some states have done better than 
enclosure, fitting corral for an equine others. Montana, for example. Out there 
spirit, a pile of stones, a white painted the Highway Department sets up markers 
wooden head-board, bearing the hand- designed to be useful rather than monu- 
lettered epitaph, “Erected to the Memory mental. It makes them plenty big and 
of Old Blue, the Best Old Cow Pony That provides room for the motorist to stop 
Ever Pulled on a Rope. By the Cow long enough to read them. The preten- 
Punchers of the 7XL Outfit. Rest in Peace.” tious granite monuments and bronze plates 

That was all. To the west the distant so often used are likely to be inaccessible 
mountains against a blue, blue sky. Every- and difficult to read; other forms of mark- 





where else the endless sweep of the rolling plains, broken ers are too small and inscribed with solid rows of capital 
only by a nearby clump of trees and its windmill. And letters—always difficult to read quickly. Often they are 
Old Blue’s grave. so dirty as to be illegible. 
What about Old Blue? Who was Old Blue? Why 
the memorial? The contractor knew only that many Nor LONG AGO this writer drove through some of the 
years ago, when he built the railroad through that most historic country east of the Alleghenies. Now and 
country, Old Blue’s grave already was a landmark in then, from the corner of his eye, he caught glimpses of 
a vast open land. Next day this writer drove more than markers that he knew must be of surpassing interest. 
a hundred miles to revisit the spot with his camera. And But even had he seen them in time, it would not have 
often since his thoughts have turned to Old Blue in been possible to stop in traffic and read them. 
his lonely corral. The public highway investment pays for itself in 
So what? many ways. Of the economic values this page often 
Well, how many travelers, do you suppose, coming has spoken. But one of its greatest social returns is 
from most everywhere, whiz unknowing past Old Blue’s the opportunity it offers for our people to learn more 
grave? Lacking so well-informed and thoughtful a of their country and of each other. To many of the 
guide, they miss it altogether. But maybe, if they knew, states this “tourist appeal” is of very real economic 
they would be just as interested as was this writer. value as well. 
Maybe this link with a bygone day would be one of those But if we are going to realize on it, we must overlook 
souvenirs that make travel so stimulating and a holiday no chance to inform the visitor and to remind the liome- 
so much more than just another “good time.” folks of the cultural riches that line their highways. 
And in that job the highway departments should have a 
N ORTH, south, east and west, the highways are lined keen interest, either as principals or through cooperation 
with comparable shrines of interest. Many of them are with other appropriate agencies. 
just sites; no man-made work remains. But on that Thousands of people would like to know more about 
ground may have been enacted scenes in the drama of a Old Blue. 


nation. And the motor car and the modern highway 

every year bring close to them hundreds of thousands 

of our people. All these might enjoy their inspiration, P 
provided only that they knew of them. 
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Fleet owners of the 
Koehring Trail - Dump 
are hauling dirt for road 
work at exceptionally 
low maintenance costs. 
Continuous operation at 
high speeds means more 
dirt per hour for greater Pa. 
profit per job. Many out- Ba houst 
standing time - saving slum cf 
features have establish- Bare slur 
ed the Koehring Trail- Bout an 
Dump as a highly profit- method 
able dirt hauling unit. —* 
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THIS WEEK AND NEXT 
| PAssicE BY CONGRESS of 


F, housing bill focuses attention on 
E Jum clearance, which is soon to be 
Shrew into municipal laps. What 
are slums? Memphis sought to find 
Sout and developed a_ numerical 
| method of classifying rundown areas 
which is described in this issue. 
° 
Another municipal problem of 
crowing magnitude involves special 
water supplies for industrial use. 
| Birmingham is developing such a 
E supply. and its new Inland Dam af- 
| jords an interesting story on quarry- 
ing and placing five classes of fill. 


| Then there is always the problem 

E of new traffic arteries, and New York 

| is making rapid progress on its Lin- 

© coln Tunnel under the Hudson. The 
_ story this week is on the lining plant 
; and procedure. 


Out in California, work is com- 
mencing on the magnificent proposal 
to re-water the vast Central Valley. 
Supplementing last week’s article on 
the economics of the project is a 
more detailed account covering the 
hydrology of the basin and descrip- 

tions of the necessary dams and 
canals, 


Vibrating bridges after erection 
' ‘0 locate dangerous structural weak- 
nesses introduces new structural test- 
ing and bridge rating possibilities. 
> The equipment developed and the 
. results obtained in 10 years of Eu- 
|) 'opean testing are described in this 
me issue, 


And for readers interested in brief 
© bread-and-butter information there 
mre Field and Office Notes, New 
Books, Unit Prices and New Equip- 
ment and Materials. 


~ 


NEXT WEEK —Rebuilding the 
Mo ( Railroad over Colorado’s 
Contivental Divide. 


] litorial and Executive Offices: 330 West 42nd Street, New York - 


F. E. Scumitt, /ditor 
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The Week’s Events 
Reader Comment 
Editorials 

Pictures in the News 


A Yardstick for Slums ALFRED H, FLeTcuer 


(Housing, Sanitary rating, Slum clearance) 


California’s Long-Range Water Plan 
(Hydrology, Irrigation, Dams, Canals) 


Lining the Lincoln Tunnel 
(Vehicle tunnel, Concrete pumping, Forms, Glass tile’ 


Finding Weak Spots in Bridges Rupotr K, BerNHarp 
(Induced bridge vibrations, Welding. Field testing) 

Five Classes of Fill in Large Dam J. D. Jacozs 
(Birmingham water supply, Tunneling, Quarrying, Materials 


transport, Dam building) 


Wisconsin Sanitation Advances 
(Sewage treatment, Stream pollution) 


Field and Office Notes 


New Books 


The Week’s Events (Continued) 


Unit Prices Adv.page 
New Aids to the Constructor Adv.page 


Construction Reports Adv.page 


ON THE COVER is a view of a blast in the quarry 
where fill is being obtained for Inland Dam, a part 
of the new industrial water supply for Birmingham, 
Ala. Intake structure, core wall and crushing plant 
are also shown. 
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Yetail at right illustrates 
Truscon FERROBORD 
sheets used for concrete 
floor construction support- 
ed by Truscon Open-Truss 
Steel Joists. FERROBORD 
sheets are inverted, inter- 
locked and welded to the 
joists purlins, or other struc- 
tural supports. The turned 
up webs of FERROBORD 
sheets act as an anchorage 
for the concrete and prevent 
distortion or curling during 


the setting period. 


IN BUILDINGS where it is not intended to 
install ceilings, Truscon FERROBORD sheets 
(nationally known for their excellence in roof 
construction) are inverted and used as a concrete 
form and reinforcement for heavy duty concrete 


floors and, at the same time, make excellent 


| 


YQUNGSTOWN.... OHIO 


2 Tee 


Truscon FERROBORD installation 
for concrete floors illustrated at lef; 
All form work for pouring concre: 
is eliminated. Underside 
FERROBORD sheets provides 
smooth, attractive ceiling for th: 
floor below. Such ceilings are clean 
ed quickly, easily and economical, 
Tests have proved that Truscon 
FERROBORD sheets used for 
floor construction as illustrated 
will carry six inches of wet con- 
crete on a span of 4'- 0" without 
noticeable deflection. 


FERROBORD 


INVERTED AS FORM |) 


ceilings for the floors below. Appreciable 
economies are made possible by this popular 
application of Truscon FERROBORD sheets. Write 
for complete detailed information including load 
tables of the various stock sizes of Truscon 
FERROBORD sheets and methods of erection. 
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THE WEEK’S EVENTS 


Comprom ise Made 
On Housing 


Half billion bill raises 
limit in large cities to $5,000 per 


cost 


apartment unit 


Late on the final day of the 1937 ses- 
sion. Congress completed action on the 
long-sought Wagner housing bill by ap- 
proving a conference report that recon- 
ciled differences between the Senate 
and the House. 

As finally approved, the bill creates, 
within the Department of the Interior, 
a perpetual corporate body to be known 
as the United States Housing Author- 
ity to be headed by a $10,000 adminis- 
trator appointed by the President and 
confirmed by the Senate. The adminic- 
trator will appoint other employees of 
the authority, subject to civil service 
laws up to maximum salary of $1,980, 
but without such restriction in higher 
classifications, except that Senate con- 
firmation will be necessary for those 
receiving more than $7,500. This sec- 
tion of the bill evoked the greatest 
difference of opinion, the Senate stand- 
ing for complete civil service classifica- 
tion, and the House for complete 
exemption. 

The authority is authorized to aid in 
the development of low-rent housing or 
slum clearance projects by agencies of 
local gove*nments in three ways: 

1. It may loan, for a period of not 
more than 60 years, up to 90 per cent 
of the cost of development, which in- 
cludes planning, financing, land ac- 
quisition, demolition, construction (in- 
cluding remodeling, reconstruction and 
repair) and equipment. The interest 
charge on such loans shall not be more 
than 44 per cent above the current fed- 
eral interest rate at the time of the loan. 

2. It may make uniform annual con- 
tributions to a project to the extent 
necessary to assure its low-rent status 
for a period of not over 60 years but 
may not contribute more than a _ per- 
centage of the total cost one per cent 
greater than the federal interest rate. 
The local government must also put up 
20 per cent of the federal contribution, 
and the project must include the elimi- 
nation of an equal amount of unsafe 
or insanitary dwellings. Local contri- 
butions may be tax exemptions. 

Contracts of this type must not ex- 





ceed, in the aggregate, $5,000,000 by 
July 1, 1938; $12.500,000 by July 1, 
1939, and $20,000,000 thereafter with- 
out further authorization by Congress. 

3. As an alternative to (2), the 
authority may make capital grants to a 
project to the extent necessary to assure 
its low-rent status, but grants may not 
exceed 25 per cent of the project cost. 
The local government must contribute 
20 per cent in the form of cash, land, 
or the capitalized value of community 
services for which a charge is usually 
made. This method, also, is conditioned 
upon the destruction of sub-standard 
housing units equivalent in number to 

(Continued on page 335) 


. * . 


Houses Unable to Agree 
On Pollution Bill 


Although both houses of Congress 
passed stream pollution bills at the 
recent session, no stream pollution bill 
received final approval as the confer- 
committee was unable to recon- 
cile the bills of the two chambers. The 
House is unwilling to accept the more 
drastic Senate bill and its representa- 
tives have been unable to compromise. 

This means that the bill will lie in 
committee during the recess and will 
be taken up again by the committee 
when Congress meets next January. 

The Senate bill (ENR, Aug. 19, 1937, 
p. 293) would set up a division of water 
pollution control in the public health 
service with power to establish regional 

(Continued on page 330) 
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Tenement Demolition 
Rises in New York 
Number of old law tenements 


reduced 1,162 1936 
60,000 standing 


in leaving 


A record reduction in the number of 
old law tenements was achieved in New 
York City during 1936, the number of 
structures being reduced by 1,162. ac- 
cording to a report made by the New 
York City Tenement House Depart- 
ment. The reduction, which resulted in 
the elimination of 9,094 dwelling units, 
is greater than the number for any 
other year since the enactment of the 
tenement house law in 1901. 


This record reduction, however, 
leaves 60.000 old law tenements, 
nearly half of the 136.000 multiple 


dwellings in New York City, still oe- 
cupied. 


Nine hundred torn down 
The 1,162-building reduction was ac- 
complished through the demolition of 
902 buildings and the of 
more than 250 to other uses. During the 
last three years 2,066 old law buildings 


conversion 


containing accommodations for 18.813 
families have removed from the 
market by demolition. In addition, the 
number of standing but vacant tene- 
ment buildings has b-en increased to 
about 3,500, with a tote! of about 30,000 
family units. 

A rise from 36,402 at the end of 1935 
to 45,249 multiple dwellings which had 
violation orders pending against them 
at the end of 1936, indicates a proba- 
bility that the reduction in numbers of 
old Jaw buildings in 1937 will be 
greater than it was in 1936. 

Fire retarding in public halls was 
installed in 1,093 buildings during 1936 
in accordance with the requirements of 
the multiple dwelling law, and cellar 
ceilings were fire retarded in 5,974 
structures. New fire were 
placed in 6,899 houses. 

The report showed that 238 Class A 
multiple dwellings were erected during 
1936 to accommodate 11,254 families. 
This compared with 153 buildings con- 
taining 8,716 apartments in 1935. How- 
ever, the number of new units provided 
last year was only about one-third of 
the apartments demolished, ordered va- 
cated or reported vacant. 
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THIS IS WHERE THEY LL TALK ABOUT BLACK TOP ROADS 


Many GLAciERS Hotel at Glacier Na- 
tional Park, Montana, where the third 
Montana Bituminous Conference will 
meet Sept. 7-9. The conference is com- 
bined this year with the National Road 
Oil and Asphalt Congress. 

The procedure followed at the con- 
include the presentation 
from the floor only of a condensation 
and summary of the prepared material. 


ference Ww ill 


This year four papers will be delivered 
by chairmen of the sections assigned 


— 


to study particular problems. The four 
general sections will be: research cor- 
relation and development of a bitumi- 
nous bibliography, under the chairman- 
ship of R. N. Traxler; developments in 
the fundamentals of bituminous 
struction, A. H. Benedict, chairman; 
developments in the practical design 
and construction of 


con- 


bituminous | sur- 
faces, B. E. Gray, chairman; and main- 
tenance of bituminous surfaces, H. H. 


Houk, chairman. The papers presented 





Port Authority Receives 


PWA _ Allotment 


Presidential approval has been an- 
nounced of a PWA allotment of $29.- 
100,000 to the Port of New York Au- 
thority for construction of the second 
tube of the Lincoln tunnel (Midtown 
Hudson tunnel). Under the terms of 
the allotment the authority may receive 
a grant of 115 per cent of the amount 
that it spends to employ relief labor up 
to a maximum of $3,100,000. In addi- 
tion, the authority may borrow from 
PWA up to $26,000,000 if it finds such 
a loan to its advantage, 

The work on the tunnel for which the 
loan is made involves the construction 
of a second tube parallel to the one 
which is now approaching completion. 
Each tube will carry two lanes of 
vehicle traffic under the Hudson River 
between Manhattan and New Jersey, 
extending from 39th St. between 9th 
and 10th Aves. in Manhattan to junc- 
tions with New Jersey Routes 1 and 3 
in North Bergen, N. J. The first tube 
was constructed with the aid of a PWA 


loan of $12,300,000 and grant of 


$4,780,000. 

On the same day on which approval 
of the PWA allotment was announced, 
the Port Authority completed the sale 
of $15,000,000 of 314 per cent general 
and refunding bonds to a_ banking 
group at a bid price of 99.5179. This 
was a lower price than was obtained 
last December when the authority sold 
$10,000,000 of 3 per cent bonds at a 
price of 103.8599, 

About $11,306,000 of the proceeds 
of the bond sale will be used for con- 
struction of the Lincoln tunnel. The 
balance will be used to call outstanding 
Bayonne bridge bonds in 1938. 


Houses Unable to Agree 
on Pollution Bill 


(Continued from page 329) 
standards and to institute injunction 
proceedings against those polluting 
public waters. Loans and grants would 
be made to local governments and in- 
dustries for the construction of treat- 


by the chairman will combine 

dense material submitted by cig! 
ten committee members. The orig 
papers of the committee members 4s 
well as the chairmen’s summation 
be included in the printed record of 
the conference. 

It is expected that more the: 
highway engineers, contractors 
producers will attend the conferer 
Don A. McKinnon, state highway f 
gineer of Montana, is general chairma: 


ment plants. The House bill ‘iad 
cluded the loan and grant provis 
but gave only advisory powers ‘o t 
water pollution division. 

Confident prediction that — stream 
pollution legislation will be passed 
early in the next session was made ! 
Senator Lonergan in a farewell addres 
on the floor of the Senate (Aug. 2 
Senator Lonergan said he based bis 
prediction on the fact that 80 per cent 
of those who “constantly pollute ou 
streams are willing to cooperate” 
ending this condition. He added that 
the twenty per cent minority whi 
“does not wish to be bothered” includ 
a small faction which “regards the ne 
tional streams as open sewers” and is 
willing to get into politics so as! 
influence local boards. 

The Connecticut Senator concluded 
with the statement that the pending 
compromise measure, in the hands « 
the committee at the ending of | 
mild indeed when cot 
pared with what might become a com 
pelling demand” if legislative steps at 
not taken shortly. 
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NEWS OF THE W 


THE CURRENT TREND 


This week’s news of contract volume and construction cost factors 


New Capital Tops 1936 


More Money to Make the 
Construction Mare Go 


New productive capital has climbed 
above the corresponding value a year 
ago. Private investment financing in 
the 8 months ran 55 per cent ahead of 
last year, but federal financing had 
slowed down to a dead stop. 

This week the first allotments from 
the 4th PWA_ program have come 
through to the tune of $54,864,000, the 


NEW CAPITAL 
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Mar June Sept. Dec. 


first substantial federal financing of 
non-federal work since March. With 
this addition, net federal loans and 
grants are 20 per cent higher than a 
year ago, still a minor part of the 
whole. 

Federal appropriations for federal 
work are not yet fully represented in 
this year’s total nor has the allowance 
been made to cover WPA construction 
activities for the fiscal year. These ad- 
ditions when available will carry the 
1937 curve well above last year’s con- 
struction financing chart. 

State and municipal bond sales of 
$374,486,000 are 10 per cent higher 
than a year ago, while corporate secu- 
rity issues for construction, at $393.- 
602,000, are 150 per cent ahead of lest 
year’s new financing. 


Private Construction Ratio 


Private construction has climbed 
from last year’s ratio of 26 per cent up 
to 48 per cent of this year’s heavy con- 


truction volume as reported by Engi- 


Veu s-Record. Thus 
tion contract awards are establishing 
the trend indicated by the high volume 
of corporate securities sales reported 


neering construc- 


for new construction. 

This increase in private construction 
volume is divided between industrial 
building construction and large scale 
housing developments. 


Construction Materials 
Employment 


Employment in the production of six 
major construction materials dropped 
slightly in July to an index of 63.9 
from the June value of 64.3. The July 
value compares with 57.0 last July as 
reported by the Projects Division, 
Public Works Administrztion. 


. . . 


Lumber Consumption Gains 


Price Levels to Hold 


National lumber stocks at the mill 
on July 1, 
billion feet were 3.3 per cent less than 
on January 1 and about the same as 
the volume of July 1, 1936. National 
lumber consumption is reported at 12.9 
billion feet in the first half of 1937. 
The year’s total is expected to be be- 
tween 26 and 261% billion feet, a gain 
of 12 to 15 per cent over 1936 accord- 
ing to the Special Survey Committee 
on Lumber Consumption. 

The Committee reports that the in- 
dustry has gradually worked its way 
to a more satisfactory basic condition 


1937 of approximately 7.6 


after the sequence of upheavals during 
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CONSTRUCTION VOLUME 
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the past nine months in labor, market 
Wholesale 


prices of lumber having registered dur- 


and shipping conditions. 
ing the early years of the recent de 


pression a _ proportionately — greater 
general decline, have during the past 
year resumed their former customary 
relationship to the prices of building 
materials generally. The Committee ex- 
pects that in consideration of generally 
advancing production costs and the 
recent closer adjustment of production 
lumber 
price levels will be generally and sub- 


stantially maintained. 
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THIS WEEK’S FIGURES 


(Thousands of Dollars) 


CONTRACTS 
Week Ending 
Aug.27 Aug. 19 


Total publie... 
Total private. 


TOTALS 
Cumulative 
1937 (34 weeks) 
1986 (35 weeks) 
Note: Minimum size projects included 
are: Waterworks and waterways projects, 
$15,000; other publie works, $25,000; indus 
trial buildings, $40,000; other buildings, 
£150,000, 


NEW PRODUCTIVE CAPITAL 


Cumulative 
1936 1937 
35 Wks. 34 Wks. 

$563.890 $1,064,926 
340.400 374.486 
157.381 393.602 
DLO HHS 
10,814 20.930 
200,000 
$261,057 


. $1,675,407 
. B140.287 


NON-FEDERAL 
State & mun. bonds. 
Corporate securities 
PWA loans and grants 
RFC loans 
Fed. aid for highways 
FEDERAL 
$1,255,037 


TOTAL CAPITAL ... $1,325,983 


ENR INDEX VALUES 
Index Sase 1913 1926 
Construction Cost (Aug.) 242.95 116.78 
Construction Volume (July) 185 81 
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San Jacinto Slowed 
By Strike 
Work nearly halted as C.L.O. 


ealls strike on San Jacinto tunnel 


of Metropolitan Aqueduct 


A strike called by the International 
Union of Mine, Mill Smelter 
Workers, C.LO. affiliate, has nearly 
halted work on the San Jacinto tunnel 
of the Colorado River aqueduct. Main- 
men are being allowed to 
pass through picket lines, and essen- 
tial maintenance work and pumping 
is proceeding under direction of the 
Metropolitan Water District. Drilling 
and tunnel excavation work is in prog- 
ress at Lawrence adit and the Cabazon 
shaft, according to officials of the dis- 
trict. 

The strike was called by the C.LO. 
group in an effort to obtain union rec- 
ognition and a preterential shop and 
to obtain of about 80 
men claimed by the union to have been 
discharged because of union activities. 


and 


tenance 


reinstatement 


No demands involving wages or work- 
ing conditions have been made, the dis- 
trict states. 

In reference to the demand for 
and a_ preferential 
shop, officials of the district stated: 
“The district is a governmental body. 
It would be against the law and against 
public policy for the district to enter 
into any agreement that would restrict 
the right of qualified district citizens 
to obtain aque- 
duct.” 

On Aug. 18 a striker was shot and a 
newspaper man and his wife were fired 
upon by water district police as they 
left water district headquarters with 
photographs of strike activities. 


union recognition 


employment on the 


Local Contribution Waiver 


Restricted in Flood Bill 


The provision in the Ohio Valley 
flood control bill (ENR, Aug. 19, p. 
287) which would permit the President 
in cases of financial stringency to waive 
one half of the local contribution re- 
quired under the terms of the Omnibus 
Flood Control Act of 1935 on projects 
provided for in that act was modified 
in the final form of the bill to apply 
only to projects in the new bill. 

As it received final congressional ap- 
proval Aug. 21. the bill added to the 
list of authorized flood control projects 
a number of proposed improvements in 
the Ohio Valley. The projects were not 
listed: they are to be selected by the 
chief of engineers from those listed in 
his report on the Ohio Valley submitted 
to Congress last spring. 


R NEWS 


The bill also carries provisions au- 
thorizing the expenditure of $500,000 
for channel clearing operations along 
navigable streams, authorizing a pro- 
ject at Memphis, Tenn., and _ permit- 
ting modifications of approved projects 
at Johnstown, Pa., and on the Yazoo 
River. 


Crane Co. 


OF BUFFALO SEWAGE 


photo, 


CONTROL 


Tus big sluice gate, 9 ft. square 
weighing with its frame 14,700 Ib. will 
be installed in the Bird Island sewage 
treatment plant at Buffalo, N. Y. It is 
one of thirty motor-driven gates which 
will be installed in the plant, ranging 
in their size from 6 ft. square to 9 ft. 


square. 

The $15,000,000 Buffalo sewer proj- 
ect is being carried on by the Buffalo 
Sewer Authority. Greeley and Hansen 
are the engineers on the project for the 
authority. 


License Law Is Upheld 
In Washington Courts 


A suit to force the Washington state 
board of engineer examiners to issue 
him a professional license, brought by 
Charles C. Dally, Seattle civil engineer, 
was dismissed recently by Superior 
Judge Wright at Olympia. 

The suit was brought to test the 
board’s power to refuse licenses to engi- 
neers who have practiced in Washing- 
ton. Mr. Dally stated that he had been 
a resident of Washington for 32 years 
and a civil and structural engineer for 
14 years. 
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August 26, 11/37 


Cracks Discovered 


In Bridge Slab 


Westinghouse Bridge deck 
Pittsburgh requires repair bec. ico 
of faulty expansion joints 


As a result of not carrying th 
forcing steel in the deck slab «| 
George Westinghouse concrete 
bridge at Pittsburgh near enous), 1, 
the face of the expansion joints, er ack. 
have developed whose repair will ¢ 
some inconvenience to motorists 
this Lincoln Highway structure, accord. 
ing to an announcement by E. FE. Bray 
dow, bridge engineer of the Penn-y|] 
vania state highway department. 1), 
announcement, picked up and seyca- 
tionalized by Pittsburgh newspapers, 
aroused interest in engineering circles, 
particularly since accompanying. i||us 
trations showed definite cracks near 
the top of the spandrel columns. The 
cracks are in reality the construction 
and expansion joints in the jack arches 
under the curb, purposely built into 
the structure. 


Cause of break 


George S. Richardson, who was as- 
sistant engineer of bridge design of 
Allegheny County when the bridge wa- 
built, answered a query of ENR as {o! 
lows: 

“A defect of a very minor nature hias 
developed in the roadway slab at two 
of the expansion joints and possibly at 
a third one. At these points the road- 
way slab has cracked a few inches from 
the joint, primarily because the rein- 
forcing bars in the bottom of the sla), 
were not placed with hooked ends near 
enough to the joint, with the result that 
the slab has cracked beyond the end of 
the rods. The state highway depart- 
ment, now responsible for the mainte- 
nance of the bridge, discovered these 
defects several months ago 
they noticed that the brick paving near 
two of the joints was not standing up. 
They did not consider it serious enough 
to justify immediate repairs and now 
are just getting around to the point of 


taking care of the trouble.” 
An article by Mr. Richardson, (EVR 


April 22, 1931, p. 681) described the 
design of the bridge, which contains the 
longest concrete arch in the United 
States, 460 ft. center to center of sup- 
ports. The construction was covered in 
an article published in ENR July 21. 
1932, p. 67. 

It is reported that repairs to the 
bridge deck will consist of placing 
structural steel shelf angles under the 
ends of the slabs at the expansion 
joints. Half of the roadway will be 
closed at a time while repair work is in 
progress. 
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Power Shortage  - 


In Montana 


Mining interests protest Fort 
Peck Dam demand as low stream 
flow affects hydro plants 


Chief of Engineers Gen. Edward H. 
Markham has received urgent appeals 
from western mining interests to curtail 
the construction activities at Fort Peck 
Dam to relieve a serious power short- 
age in Montana. The state is suffering 
a severe shortage in electric power be- 
cause of abnormally low stream flow, 
reported by power company officials as 
the lowest on record, which is curtail- 
ing the output of the several hydro- 
electric plants which serve the dam as 
well as the mines and mills. Lack of 
power has already resulted in curtail- 
ment of operations in the Great Falls 
area, with repercussions as far away 
as Nevada and Utah, for mines in these 
latter states ship zine concentrates to 
the Anaconda Copper Co. smelters for 
electrolytic reduction. The mining men 
contend that unless the situation is re- 
lieved a further reduction in activities 
will be neecssary, which would throw 
many men out of work. 

Gen. Markham has replied that it is 
impossible to slow down the Fort Peck 
work since the dam is now at a critical 
stage because of recent river diversion 


and the closure fill section must be 
carried up high enough this year to 
withstand high water attacks next 
spring. Furthermore, he states, cur- 
tailment of work at Fort Peck would 
thiow many more men out of work 


than would curtailment of mining ac- 
tivities, 

The hydro plants of the Montana 
Power Co. supply 90 per cent of the 
power used in the state, including the 
Fert Peck consumption. The company 
lias an installed capacity of 294,000 
kw.. but can now produce only 200,000 
kw. The company is importing 40,000 


kw. from the Washington Power & 
Light Co., about the limit of capacity 
ot the interconnecting distribution 


lines. At present the demand is 70,000 
kw. more than the available supply. 
Fort Peck Dam is using 40,000 kw., 
mostly for dredging operations, under 
a governmental contract. A 287-mile 
transmission line was built from the 
Great Falls plants to the dam at the 
beginning of the project. Dredging op- 
at the dam will shut 
with the first cold weather, usually 
early in November, which will greatly 
relieve the present shortage of power. 
runoff will take care of all 
power requirements early next year, 
and by next June the Montana Power 
Co. Flathead plant, of 56,000 kw. ca- 


erations down 


Spring 


an Me SS OF THE LV 
pacity, will go into operation. There- 
fore the critical period will last only 
two months more. 

Officials of the Federal Power Com- 
mission, who 
the Montana situation, report that there 


have been investigating 
is no surplus power at present through- 
out the entire Northwest. They 
studying the advisability of early in 
stallation of a plant at Fort Peck, for 
which provision was made by fitting 
up one of the four diversion tunnels as 
a penstock. Previous plans did not 
contemplate the plant installation for 
some time to come. 


are 


Vacuum Dust Control Tests 
Successful in Wet Rock 
The vacuum type of rock drill dust 

control apparatus will 
factorily under wet rock drilling con- 
ditions, according to the results of tests 
conducted last week in New York un- 
der the direction of Theodore Hatch, 
engineer of industrial hygiene for the 
state department of labor. Further- 
more, the tests indicate that a drilling 
speed is possible in hard rock with 
dry drills using the control apparatus 
equal to that obtained by drilling with 
standard wet drills. 

The three commercial makes of con- 
trol apparatus—that of the Kadco 
Corp., Markley Dust Control and Spen- 
cer Turbine Co.—were tested in drill- 
ing an outcrop of exceptionally hard 
granite. Three test runs were made on 
two standard types of drills, a wagon 
drill and a drifter, the latter mounted 
on a quarry bar. The first run in each 
with the drills as wet ma- 
chines; the second was run with the 
drills dry and the dust control appara- 
tus in action; the third run was in two 
parts, first with the drills running dry 
but with a heavy flow of water intro- 
duced into the hole from the outside 
the second with the drills running wet, 
both using the dust control equipment. 

In all cases where the dust control 


operate satis- 


was 


case 


apparatus was used in connection with 
wet holes the water was trapped in 
the primary collector, and the second- 
ary collectors, where the fine dust is 
screened out, were dry. A 
relief valve in each primary collector 
passed the surplus flow of water as the 
tanks filled up. 

Mr. Hatch stated the tests 
made to answer inquiries of contrac- 
tors and other users of rock drills con- 
cerning the effectiveness of the vacuum 
control devices in wet rock. New York 
state now has a silicosis prevention law 


perfectly 


were 


that requires the use of some approved 
form of dust control apparatus in all 
rock drilling. The three vacuum sys- 
tems have been approved. 
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A. F. of L. Boycotts 
C. I. O. Goods 


Carpenters boycott C.1.0. lum- 
CLO: workers 


threaten court action 


ber as electrical 


The United Brotherhood of Carpen- 
America, A.F. of 


16 ordered 


ters and Joiners of 
L. afhliate. on Aug. mem- 
bers of all its local the 
United States and Canada to refuse to 
work with materials furnished by 
unions affliated with the C.L.O. Officials 
of the Brotherhood asserted that C.L.O. 


unions in 


organizers had been active among 
mill and factory workers in the North- 
west timberlands and asserted that 


local unions of carpenters were being 
urged to affiliate with the C.1.O. 
Timber workers locals in the North- 


west, which were accepted into the 
A.F. of L. as federal locals some years 
ago, have recently been seceding to 
the C.LO.. claiming unsatisfactory 


treatment by the A.F. of L. 


Meanwhile, Clinton F. Golden, re- 
gional director of the Steel Workers’ 
Organizing Committee of the C.LO., 
announced Aug. 22 that court action 
would be taken against A.F. of L. 
boycott activities, particularly in the 
electrical field. He said that action 


would be taken charging violation of 
the Wagner Act in cases where boy- 
cotting prevented operation of collec- 
tive bargaining agreements. 

Mr. Golden said that boycotting ac- 
tion by A.F. of L. electricians against 
goods produced by the United Electri- 
cal Workers Union, C.LO. affiliate, had 
caused the closing down of the Enam- 
eled Metals Co. of Etna, Pa. 


Hackett Resigns from PW A 


Col. Horatio B. Hackett has resigned 
as assistant administrator of the Fed- 
eral Emergency Administration of 
Public Works, effective Sept. 1, to re- 
turn to private Explaining 
his resignation, Col. Hackett said: 

“The PWA has cleared its most diffi- 
cult hurdles and the new program has 
already been initiated . .. I 
that I can offer my resignation at this 
time without 
the organization.” 

Col. Hackett became associated with 
PWA in 1934 when he was appointed 
general manager of the Emergency 
Housing Corp., a PWA subsidiary. On 
June 15 of that same year he was ap- 
pointed director of housing when the 
housing division absorbed the functions 
of the Emergency Housing Corp. He 
became assistant administrator of PWA 


in May, 1935. 


business. 


believe 


serious inconvenience to 
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Surveying Teachers 
Set Courses 


Special Correspondence 


Preparation and approval of mini- 
mum essential contents for courses in 
surveying were made at the First Sur- 
veying Teachers’ Conference, held un- 
der the auspices of the Society for the 
Promotion of Engineering Education, 
from July 25 to Aug. 5 at Iowa State 
College’s Camp Marston, located on 
Rainy Lake, 35 miles east of Interna- 
tional Falls, Minn. 

The conference was attended by 31 
teachers of surveying, representing 26 
institutions throughout the country. In- 
vited guests, present for several days 
each, as speakers on special subjects 
directly related to surveying teaching 
were: H. M. Dibert, W. & L. E. Gurley, 
Troy, N. Y.; M. S. Jordan, Chicago 
representative, Buff & Buff Co.; and 
M. Y. Poling, consultant, Governmental 
Projects Section, WPA, Washington. 

The surveying teachers conference, 
arranged by an S.P.E.E. committee ap- 
pointed for the purpose at the 1936 
meeting at Madison, Wisc., had for its 
principal objective the preparation of 
minimum standards for college survey- 
ing courses. This objective it accom- 
plished, and in addition it aided in 
developing a solidarity of interest in 
surveying problems that previously has 
been lacking. The conference also con- 
sidered such subjects as summer camps 
and licensing of engineers, recom- 
mending with respect to the latter that 
practical work in various fields of land 
surveying be placed on the same basis 
as engineering work and considered 
“responsible charge of work”; that re- 
sponsible charge of engineering teach- 
ing, including surveying teaching, at 
institutions be consid- 
ered as “responsible charge of work” 
and that the theoretical portions of ex- 
aminations for state license be offered 
applicants immediately on graduation. 

Minimum 
forth by 
following subjects: 


approved also 


course essentials as set 
the conference included the 
elementary survey- 
ing for non-civils; elementary survey- 
advanced surveying; a 
short course in photogrammetry; route 
surveying, curves and earth work. 

The two elementary course essentials 
include surveying orientation lectures, 
distance measurements, leveling, and 
field exercises in use of the transit. In 
addition, the course for civil engineer- 
ing students would include the location 
of details, traverse computations, plot- 
ting. methods of land description, and 
adjustment of instruments. 

The committee on content of course 
recommended 


ing for civils; 


in advanced surveying 


THE WEEK: 


August 2}, 


THEY RAN THE SURVEYING CONFERENCE 


Secu COMMITTEE which was_ in 
charge of the S.P.E.E. conference on 
the teaching of surveying. Left to right, 
they are: Brother A. Leo, Manhattan 


that the following points be covered 
in this course: precise measurements 
of angle, elevation and distance; and 
the test of adjustment of all equip- 
ment used; adjustments of the ob- 
servations; an appreciation of the er- 
rors involved and their relation to the 
economy of the operation; hour-angle 
azimuth determination by observation 
on Polaris; principles of topographic 
surveying and mapping sufficient to 
enable the student to make a complete 
map of any area which is not large 
enough to involve general 
principles necessary for the survey of 
engineering construction works. 

Material to be covered in a short 
course in photogrammetry, as reported 
by the committee on aerial photo- 
graphic mapping instruction, suggests 
the following headings: _ terrestrial 
photographic surveying and mapping; 
stereoscopic principles; principles of 
aerial photographic surveying and map- 
ping; graphical methods of map con- 
struction; oblique aerial surveying; 
stereoscopic mapping. In addition, the 
committee recommended a brief sum- 
mary of the subject for inclusion in 
other courses in surveying. 

A course in railroad and highway 
route surveying, called “Curves and 
Earthwork,” was outlined to include 
simple curves, compound and reverse 
curves, transition curves, — vertical 
curves and various earthwork compu- 
tations. It is the opinion of the com- 
mittee that the fundamentals of curves 
and earthwork apply equally to all 
phases of route surveying including 
railroad surveying, highway surveying, 
canals, and transmission lines. 


geodesy; 


College; Paul P. Rice, Lafayette Col. 
lege; John S. Dodds, chairman. Joya 
State College and F. W. Wels! 


College of Washington. 


WASHINGTON ~ 
HIGHLIGHTS 


Special reports by Paul Wooton 


—_— that have lifted tolls from 
bridges on federal-aid highway systems 
are entitled to a refund of 
the original cost of the bridges under 
the terms of a bill signed by the Presi- 
dent Aug. 17. 


one-half 


An act directing the Corps of Engi- 
neers to investigate the feasibility of 
the Cabinet Gorge reclamation and 
power project on the Clark fork of the 
Columbia River in Idaho was signed 
by the President Aug. 17. 

The Geological Survey has received 
a PWA allotment of $300,000 for con- 
tinuation of topographic survey work in 
13 states. Of the amount allotted, $152. 
000 will be used for publication costs. 


Secretary of the Interior Ickes has 
been appointed administrator of the 
Porto Rico Reconstruction Administra: 
tion, which has been reorganized as a 
unit of the Department of the Interior 
under the general supervision of 4 
cabinet officer. Secretary Ickes has ap- 
pointed Miles H. Fairbanks, regional 
administrator of the Porto Rico Recon- 
struction Administration, as acting as 
sistant administrator, with 
ters at San Juan. At the same time. 


E. E. Glover was appointed director of 
the Washington office of the Adminis- 


tration. 
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Congress Leaves 


Much Work 


[mportant bills remain to be 
acted on as Congress adjourns 


When the second session of the 75th 
Congress convenes next January it will 
resume consideration of a number of 
important measures left unfinished dur- 
ing the rush for adjournment on Aug. 
9}, including bills dealing with wage 
and hour standards, government reor- 
ganization, stream pollution control, re- 
gional water planning authorities, and 
many other matters of lesser impor- 
tance. A general summary of the work 
accomplished this year appeared in 
Engineering News-Record, August 5, p. 
208; changes in the status of bills dur- 
ing the last few days of the session are 
as follows: 


Bills of general interest 
Passed: 


Reorganization of the lower federal 
courts, providing for direct appeal of 
constitutional cases; optional interven- 
tion by the Attorney-General in con- 
stitutional cases between private liti- 
gants; and tightening up of injunction 
proceedings affecting federal law en- 
forcement, 


Permitting local taxing agencies 
(municipalities, irrigation districts, 


etc.) to seek financial reorganization 
under the bankruptcy laws. 

Directing the Department of Labor, 
with other federal agencies co-operat- 
ing, to take an unemployment census 
by voluntary registration. 

Wagner housing bill, setting up a 
United States Housing Authority and 
providing for loans and grants to as- 
sist local housing agencies. 

Action incomplete: 

Stream pollution bill, setting up in 
the Public Health Service a Division 
of Water Pollution Control. Passed 
beth houses in different forms; confer- 
ence committee unable to agree. 

Reorganization of the federal execu- 
tive departments. House passed two 
bills, with two more in preparation; 
Senate committee considering a_ re- 
vised omnibus bill. 


Navigation and flood control 

Passed: 

Rivers and Harbors Bill of 1937, au- 
thorizing 146 navigation improvement 
projects totalling $53,701,525. 

Flood control authorization _ bill, 
amending the Omnibus Flood Control 
Act of 1936 by adding a number of 
projects in the Ohio Valley and a 
$9,000,000 project at Memphis, Tenn.; 
authorizing revision of flood control 
plans on the Yazoo River and at 


ENR 
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Johnstown, Pa.: authorizing the 
President to modify requirements for 
local contributions in cases of financial 
inability to comply. 

Setting up a marketing authority for 
surplus power from the Bonneville 
project on the Columbia River. 

Permitting states to collect federal- 
aid road funds for 50 per cent of the 
cost of toll bridges freed. 

Granting federal approval to an in- 
terstate compact creating a Potomac 
Valley Conservancy District (Mary- 
land, Virginia, West Virginia, District 
of Columbia. 

Vetoed: 

Directing the Corps of Engineers to 
make a comprehensive study of major 
rivers and prepare a plan for flood 
control and water conservation. 

Action incomplete: 

Permitting the Secretary of War to 
increase the storage capacity of flood 
control dams for water supply and 
other purposes provided the additional 
cost is defrayed by local governments. 
Passed Senate; no action in House. 


Public Buildings 
Passed: 


Army housing authorization bill ap- 
proving $25,587,000 in construction 
projects at various army posts. 

Action incomplete: 

Navy housing authorization bill ap- 
proving navy construction projects to- 
talling $6,099,057. Passed Senate. 


Reclamation 


Passed: 

Authorizing $500,000 for small stor- 
age reservoirs in reclamation states. 

Setting up three-man commission to 
study reclamation finances and 
nomics, with particular reference to the 
need for deferring payments to the 
federal government. 

Authorizing the Secretary of Agri- 
culture to aid in the development of 
water storage facilities in arid and 
semi-arid sections. 


eco- 


McNinch Becomes Member 


Of F.C. C. 


President Roosevelt on Aug. 17 
nominated Frank R. MecNinch, chair- 
man of the Federal Power Commission, 
to be a member of the Federal. Com- 
munications Commission for the unex- 
pired term of the late Anning S. Prall. 
Mr. MeNinch will not relinquish his 
position with the power commission 
but will take a three months absence. 

The President also appointed Com- 
mander T. A. N. Craven, chief engi- 
neer of the communications commis- 
sion, to fill the other vacant member- 
ship due to Mr. Stewart’s retirement. 








Compromise Made 
On Housing 


(Continued from page 329) 


the new accommodations. In addition 
the President may, at his 
grant to the project an additional 15 
per cent of its cost, from relief funds, 
to be used in paying labor costs. Aggre- 
gate totals of capital grants are limited 
to $10,000,000 per year. 

To qualify for any of these subsidies 
a project must come within a general 
limitation of $4.000 family 
dwelling unit or $1,000 per room (ex- 
cluding land, demolition and non- 
dwelling facility costs). This may be 
increased by the authority to $5,000 
and $1,250, respectively, in cities of 
over 500,000 population to compensate 
for higher construction costs. Future 
projects are to be constructed in an 
economical manner, avoiding elaborate 
or expensive design or materials, with 
an average construction cost not greater 
than the cost of dwellings in the same 
locality constructed by private enter- 
prise under existing building regula- 
tions and similiar labor standards. 
Tenants must be selected from families 
with incomes not exceeding five times 
the rental charged (including the cost 
to them of heat, light, water and fuel), 
a proportion that is increased to six 
for families with three children. 

To finance its activities the authority 
has: Capital stock of $1,000,000 to be 
purchased by the Treasury (an item 
appropriating this amount was added 
to the third deficiency bill, passed the 
same day). An authorized appropria- 
tion of $25.000.000 for the current 
fiscal year (presumably to be carried 
in a later deficiency bill). Authority 
to issue tax-exempt bonds. with princi- 
pal and interest guaranteed by the fed- 
eral government, to aggregate $500,- 
000,000, of which $100,000,000 may be 
issued immediately, an additional 
$200.000.000 after July 1, 1938, and 
an additional $200,000.000 after July 
1, 1939. 

Not over 10 per cent of the author- 
ity’s funds may be expended in any 
one state. 

Low-cost housing already 
completed or under construction by 
other agencies of the federal govern- 
ment are turned over to the Authority, 
which is directed to complete and 
transfer them to local housing authori- 
ties as soon as practicable. As soon as 
the transfer takes place the projects 
become eligible for subsidies under the 
provisions of the law. Disposal may be 
by sale or by lease. 


discretion, 


cost per 


projects 








News continued on page 366 
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COMMENT and DISCUSSION 





Readers’ opinions on matters that concern the engineer 





Unionization of Engineers 


Sir: With reference to the letter 
of H. A. Steingart in the August 5 
issue of Engineering News-Record on 
the subject of engineers’ unions, I, 
too, am an engineer and am not a 
union man, and I cannot too strongly 
commend the statements attributed to 
you which Mr. Steingart condemns. 

If a man who has prepared him- 
self for a profession must depend on 
outsiders to exploit his talents, if he 
must thus admit that he cannot sell 
his services for a proper reward, but 
must be thrown into the melting pot, 
if his training has not raised him to 
a level higher than the laborer or 
mechanic who may require organized 
effort to keep him in his place, then 
that man has missed his calling and 
probably belongs in the assembly 
line. 

Can you imagine a_ professional 
man publicly announcing himself as 
“John Jones, Attorney-at-Law, Mem- 
ber Local 107 C.1.0.” or another as 
“James Doe, M.D., Affiliated with 
A.F. of L.”? Does the professional 
engineer aspire to such heights that 
he should be proud to attach such an 
identification to his standing along- 
side of Member A.S.C.E. or a kin- 
dred society? 

Your characterization of unions as 
“exploitation by professional labor 
and mobster’—to quote Mr. 
Steingart—hits the nail on the head; 
give us more of this same stuff; tell 


boss 


it to young and old till the message 
y those intelligent 
enough to think for themselves and 


is absorbed by 


to act on their own convictions. Thus 
the profession will be purged and 
refined and maintain its high profes- 
sional standard. 

More power to your pen. 
Philadelphia, Pa. S. W. BaraKaT 
August 12, 1937 


Unionization Necessary 


Sir: Recent _ letters 
the labor situation and unionization 
of engineers have been vitally inter- 
esting, but most of them have been 


The 


discussing 


from large employers. em- 


ployee’s reaction also deserves con- 
sideration. 

As a civil engineering graduate 
employed in a subprofessional ca- 
pacity, I have discussed the wage 
and unionization problems with both 
college and non-college subprofes- 
sional men in construction and allied 


engineering organizations. While 
most of these men want to avoid 


unionization, because of the depriva- 
tion of individuality, abhorrence of 
recent union activities, and profes- 
sional pride, it is universally con- 
ceded that the white-collar and sub- 
professional groups are underpaid in 
most lines of business and industry. 

The pay received is incommensur- 
ate with the requirements of the 
positions as to education or training, 
experience, and mental ability. This 
is especially so when compared with 
the wages of the skilled trades and 
of equipment operators. This is a 
problem that must be met, sooner or 
later, either voluntarily or through 
the force of unions. It is undoubtedly 
to the advantage of the employers to 
avoid such unionization, because of 
the jurisdictional and hourly restric- 
tions of union labor. It behooves the 
employers therefore to increase the 
wages of technical men of their own 
free will. 

Office overhead is such a small 
portion of construction cost, as com- 
pared to the cost of labor and com- 
pensation insurance, that it would 
seem wise for the employers to buy 
this form of insurance against un- 
reasonable employment costs. Unions 
seem to be oblivious of the fact that 
they are forcing construction costs 
above the point of diminishing re- 
turns to the industry and, just as 
definitely, to the workmen them- 
selves. Let not the profession lose 
sight of this fact also. 

Chesapeake City, RicHarp S. WILKINS 


Maryland Surveyor, U.S.E.D. 


July 21, 1937 


Sheetpile Meets Boulder 

Sir: Readers of Engineering 
News-Record may be interested in 
the accompanying picture showing 
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the remarkable distortion of 4 ste.j point 
sheetpile. The pile in question y. _ 
13% in. wide and “s-in. thick ; = 
the web, and weighed 38 Ib. por }in oo 
ft. It was driven in 1926 ty pyo, the ' 
tect the crib work at the east pie, the « 
at the northern entrance to Kee. tt 
naw Waterway, which is located jy ; ¥ 
Michigan. " : : 
The particular pile shown \as 26 y re 
ft. long. It was driven with a stea ; 
hammer through 12 ft. of water and : Paa 
penetrated 14 ft. into a very coinpac 3 
mixture of clay and fine sand eo). a | 
taining numerous boulders.  |t \,. ¥ 
properly interlocked with adjoining tow 
piles on both sides. In May. 1937, “ 


, é and | 
when this sheet pile wall was ye. ; 
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easil 
defle 
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have 
max 


Was! 
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What happened to a steel sheetpile that 
hit a boulder. Nine ft. curled into this 
tight spiral. 


moved, great difficulty was experi- 

















enced in pulling the piles because oI 
many of them were very badly dis. state 
torted, apparently because they en: (bE. 
countered boulders when __ being Uon 
driven. The one in question struck tion 
a boulder about 17 ft. below the It 
water surface. The web was ver) mor 
neatly sheared from the female in- nen 
terlock for a length of 9 ft. and the flue 
web and male interlock curled up hee: 
into a tight spiral. call 
Duluth, Minn. A. B. Jones a = 
June 30, 1937 Major, Corps of Engineers 9 the 
District Engineer a 

© rai 

tho 

Beam Deflections sou 
a low 

Sir: In Prof. Witmer’s discussion > rail 
of beam deflections by moment-area JR tior 
(ENR, May 6, 1937, p. 677) there ap- JR tion 
pears an Eq. (2) which one can easily FF | 
misinterpret, especially if a person is Gre 
in a hurry to get results. sor 
By using the method of elastic cre 
weights (or what is sometimes called wa 
the conjugate beam method) it is a tw 
very simple matter to develop an dit 






equation for the deflection at any 








= civen 
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‘tween the left support and the 
concentrated load. 

Using the loading and notation as 
hy Prof. Witmer and calling 
the span length L and representing 
the distance from the left reaction to 


point l 


4 the cone entrated load by b, then the 


Seas 


ee 


Sable So eR on 


Sake 


; it 
: 
ee 
3 
a 
& 
Bo 
Bg 
2 


RR: 


deflection at any point x between the 
left support and the concentrated 
Joad is: 
(when x is less than b) = 
-a°—x*) 


OEIL (A) 


When b is greater than L/2 the 
point of maximum deflection is at a 
point x distant from the left support, 
and by the method of elastic weights, 


|b (b + 2a) 
ae i: (B) 


To the writer, Eq. (A) seems more 
easily understood and will solve the 
deflections more readily than Eq. (2). 
Substituting the value of x from Eq. 
\B) in Eq. (A) the maximum deflec- 
tion can readily be solved, whereas 
hy using Eq. (2) several trials would 
have to be made to ascertain the 
maximum deflection. 

A. W. FiscHer 


Veterans Administration 


Washington, D. C. 
May 22, 1937 


Evaporation Does Conserve 


Sir: May I take exception to the 
statement made by W. B. Langbein 
(EVR, Aug. 5, p. 212) that evapora- 
tion does not assure true conserva- 
tion. 

It is conceded that the large air 
“are generally conti- 
nental in extent and beyond the in- 
fluence of man.” However, merely 
because evaporated moisture practi- 
cally never falls on the land and 
water of its origin is no proof that 
evaporation does not conserve. In 
the region of local thunderstorms, 
rainfall is inevitably increased, even 
though but slightly, by added local 
sources of moisture. Cloud levels are 
lowered, evaporation from falling 
rain drops is reduced, and convec- 
tion is aided by increased evapora- 
tion from conserved runoff. 

Evaporation in sections of the 
Great Plains area and precipitation 
somewhat eastwardly can be in- 
creased by conserving the runoff 
water and forcing it through one or 
‘wo more hydrologic cycles in ad- 
dition to the five, ten, or fifteen cycles 


movements 


it already performs in that region. 
As Prof. Brooks aptly remarked re- 
specting Nebraska in the Bulletin, 
American 
May, 1935, p. 


thunderstorms 


Meteorological 
145, 


anyway; 


Si ciety, 
“There 


give 


are 
them 
more vapor and they'll rain.” 

The only truly successful rainmaker 
is rain itself. Wet and dry spells are, 
to a degree. self-perpetuating. The 
air is no storehouse for moisture. A 
few days’ evaporation after a heavy 
rain sends about as much moisture 
into the air as it can hold in the face 
of the normally prevailing air cur- 
rents. When the next low area passes 
over, some of this moisture is inevi- 
tably reprecipitated. thus furnishing 
renewed evaporation opportunity and 
further moisture for “Nature’s rain 
factory.” 

Conserving runoff to increase 
evaporation and seepage cannot pre- 
vent great droughts. Nevertheless, 
man has some power to change the 
total continental rainfall even if he 
cannot change the total continental 
runoff. So long as the ocean level 
remains substantially constant, the 
total runoff from the land area of 
the earth must also remain constant; 
otherwise moisture must be continu- 
ously escaping into space at an ap- 
preciable rate, or the aggregate solar 
radiation must change sufficiently at 
the same time to change the excess 
ocean evaporation equally. 

Removal of forest growth and 
drainage of ponds and marshes has 
eliminated from the hydrologic cycle 
one of nature’s rainfall-stabilizing 
influences. In place of the slow and 
steady outpouring of moisture by 
vegetation that drew its supply with 
comparative regularity from a soil 
reservoir of great depth, month after 
month, through a long growing 
season, we have substituted the in- 
termittent transpiration of shallow- 
rooted grains, dependent mainly 
upon current rainstorms and matur- 
ing before midsummer. In place of 
the practically continuous transpira- 
tion from prairie sod, we have sub- 
stituted the intermittent transpiration 
of sparse grain growth during a short 
season and barren, dust-mulched 
prairie soil during the remainder. 
“The records show the actual course 
of events,” as Mr. Langbein states. 
Only the events are susceptible of 
various interpretations. 

ApotpH F. Meyer, 
Hydraulic Engineer 


Minneapolis, 
Aug. 3, 1937 
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For Better Building 


Sir: The article of FE. FE. Seelve 
(ENR July 15, 1937 p. 93), and the 
subsequent letters of Aubrey Wey- 
mouth and H. G. 
sound opinions and suggestions re- 
the safety of 
construction. It is 


Balcom, express 


varding structural 
building uni- 
versally agreed that the supervision 
of construction should be by quali- 
fied builders. But 
proper supervision cannot be bought 


professional 


or sold for wages that are lower than 
those which are paid to the common 
laborers. 

Although incompetence, like 
crime, cannot be legislated out of 
existence, the causes of uneconomic 
and disorderly construction can be 
eliminated, and most of the disorders 
prevented before they take physical 
form. Our means to this end is to 
use a certified analysis of the quan- 
tity, quality and value as a requisite 
for buying and selling all building 
construction. 
New York, N. Y. 
Aug. 2, 1937. 


G. SZMAK 
Construction Survey Co. 


Raveling Slab Edges 

Sir: Many of our contracts include 
concrete floors on earthfill wherein 
the slab is poured in checkerboard 
fashion, with cold joints, and with 
electrically welded mesh for 
each checkerboard section so that, in 
case of the 
floor settle as a 


coat 


settlement, section of 
will unit. These 
floors are frequently subject to hard 
wear from steel-wheeled trucks with 
the result that we experience some 
raveling at the cold joint. 

We are looking for an inexpensive 
armor strip or 
which will 
raveling. 


construction 
amount of 


some 
reduce the 
A. R. MacPHERSON 


Ford T. Twaits Co. 
Construction Engineers 


Los Angeles, 
California 


Names Incorrectly Spelled 


Sir: I notice that the names of 
two of the students listed in my ar- 
ticle “Bridge Design Data Chart” 
(ENR, July 22, p. 158) are incor- 
rectly spelled. The first name should 
be Augustin Llano, and the third 
should be Jesus Malo. 


Philadelphia, 
Pennsylvania 


July 28, 1937 


Watuace E. BELCHER 
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EFORE DIRT CAN FLY it is necessary to 

gather data and make plans, sometimes dur- 
ing many years, as the record of the Central Val- 
ley project emphasizes. This undertaking, like 
every other major construction job, is not a 
quickly conceived inspiration but is the outgrowth 
of investigations and studies continued over many 
years. The original conception that the streams of 
northern California might be used to water 
parched lands hundreds of miles to the south was 
useless until sufficient water data could be col- 
lected to show that the scheme was feasible. Plans 
had then to be developed and studied for prac- 
ticability, cost and benefits, which required more 
years. Finally many difficult financial and legal 
problems had to be worked out. Had the facts 
about available water and its possible uses been in 
existence at the start, actual work could have 
begun much earlier and the emergency of the 
southern valley lands would now be well on the 
way to being relieved. Thus the project shows how 
important water study is to construction as well as 
to virtually every other interest. Once the construc- 
tion industry appreciates this importance it may 
see reason for active support of efforts to bring 
about more thvrough water study. 


Railroad Research 


ConsoLwation OF RAILROAD RESEARCH in a 
new division of joint engineering research of the 
Association of American Railroads, as announced 
recently, should do much toward speeding the 
time when research now in progress will begin to 
show more beneficial effects on railroad income. 
The new division will not attempt to take over or 
to duplicate the research of individual roads, but 
it will endeavor to coordinate that work more 
closely than has been possible in the past. The 
American Railway Engineering Association has 
done much along this line, but its scope has been 
limited by the fact that the A.R.E.A. work, after 
all, is secondary to the regular work of its commit- 
tee members. The staff of the new division, on the 
other hand, will have correlation of research as 
its main objective. Under centralized supervi- 
sion, and supplemented by new research that may 
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seem desirable, current studies such a- 
track stresses and of rail failures should - 
records of accomplishment in practical ap 


NOse at 


OW New 


Icatioy 


Dynamic Action 


Unit QUITE RECENT TIMES the strength) of stryp. 
tures was commonly looked upon as a question 
of static resistance only. Some fifteen or twenty 
years ago, however, practical engineers a~ wel| 
research men began to realize that the dynay) 
action of loads is not truly represented |)y sta}; 
stress calculations. As a matter of fact, : before 
empirical impact formulas came into use Jyridgp 
engineers recognized the dynamic effects of yj). 
way trains; many early specifications allowe/ 
only half as great a unit stress for live load as fy; 
dead load. Later the fundamental field oe 
ment of impact stress by Prof. F. E. Turneaure 
gave a more correct picture of Ss, elle 
and cleared the way for subsequent studies, such 
as the extensive researches of J. B. Hunley. Late; 
still, impact effects of building loads were found 
to be significant. As a logical evolution from this 
antecedent work, artificial oscillation has pow 
proved to be of practical value in measuring dy: 
namic effects. The bridge-testing perelopmca 
outlined by R. K. Bernhard in this issue. the dy 
namic study of California buildings under hor. 
izontal oscillation by the Coast and Geodeti 
Survey and recent studies of oscillation of water: 
tank towers indicate the important position now 
given to dynamic considerations. 


Ace Troublemaker 


No sincre feature in engineering structure 

gives so much trouble as temperature expansio 
and contraction. In spite of continuous efforts 
toward improved design of expansion joints, the 
difficulties persist. Perhaps if the damage done |) 
poor expansion joints were more serious from 4 
safety standpoint, more progress would be made. 
But generally only local damage results. How: 

ever, such shortcomings are costly to correct and 
often cause serious embarrassment, as for ev 
ample in the current case of the Westinghou 
concrete arch at Pittsburgh, where an announce 
ment by the state highway department that cracks 
in the roadway would have to be repaired was 
followed by newspaper stories of dire porter 
accompanied by alarming pictures of cracks in the 
jack arches of the roadway. Actually the “cracks” 

me were construction and expansion joints it- 
tentionally built into the structure. The cracks the! 

represented the real damage were in the — 
slab near two expansion joints and resulted trom 
stopping off the bottom reinforcing bars too soo! 
Whether a fault of design or of construction, the 
cracks are not of great moment in themselves, }i! 


(1 


~ 


——_ =—- Ts 
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they have been made a source of general em- 
harrassment. Some research funds might well be 
devoted to giving that ace troublemaker, the ex- 


pansion joint, its day in the testing laboratory. 


The Colorado Tamed 


Sinc E COMPLETION OF BOULDER DAM the nature 
of river construction operations on lower reaches 
f the Colorado River has changed. Proof of this is 
the impunity with which diversion of the river's 
flow was carried out at Parker Dam, and again, in 
the early part of August, at Imperial Dam. In both 
cases the diversion and the provision for maximum 
flood flows were vastly different from that necessary 
without the protection of Boulder Dam. It is true 
that there are inflowing streams in the lower 
reaches, but with flow in the main stream controlled 
the combination of peak floods is eliminated and 
work in the river is therefore less hazardous. In 
like manner Grand Coulee Dam on the Columbia 
and the projected Sacramento and San Joaquin 
storage dams of the Central Valley development in 
California will have high flood-control value. With 
their completion, an excellent start will have been 
nade toward bringing under control the flood haz- 
ards of all major streams of the Pacific Coast. 


Inspection Invited 


TREAM-POLLUTION LEGISLATION, 


narrowly missed passage in the last two ses- 
sions of the Congress, has now reached the point 


which 


where careful public inspection can be made. 
From the rough working drafts of many plans sub- 
mitted there has finally evolved a workable bill 
(ENR Aug. 19, p. 293). Many details, however, 
merit consideration before the bill is enacted. 

The amended bill would set up a federal divi- 
sion of water pollution control in the Public 
Health Service, with power to fix standards of 
purity for navigable waters and their tributaries. 
Grant of the right to sue offenders would go far 
toward making these standards mandatory. An- 
other provision authorizes the Treasury to make 
grants in aid or loans to communities or to indus- 
tries for pollution abatement projects, a provision 
that would largely establish federal control of 
sewage treatment throughout the United States. 

Undoubtedly the proposed grant or loan sys- 
tem would give a strong impetus to sewage and 
industrial waste treatment. One of its possible re- 
sults, however, is the virtual paralysis of state 
authority over sanitation, and it will be conceded 
that this would be a great loss to sound public ad- 
ministration in view of the enviable record of 
efficiency that state sanitary activity has made. 
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Increase in stream pollution has made _ the 
pressure for abatement exceedingly strong. Ac- 
tion by the states, though guided by best inten- 
tions, has not been forceful enough to keep pace 
with the growth of the evil. U nder these circum- 
stances it is hardly open to question that federal 
legislation to abate stream pollution will be passed 
at an early session. It will be most beneficial if it 
preserves uninjured all present and 
forces concerned with stream pollution, and if it 
includes clear legislative definition of standards 
and limits of federal action. Full discussion of the 
bill leading to the drafting of any needed modifi- 
cations will help to assure this objective. 


The Housing Bill 


F THE PRESIDENT SIGNS the slum clear- 

ance housing bill that Congress left on his 
doorstep when it adjourned, there is a chance that 
house construction next year will be mildly stim- 
ulated. By the requirements of the bill, slum 
clearance will proceed at exactly the same rate as 
the new housing. Beyond this forecast it is difficult 
to go, because the interest of the local communi- 
ties in slum clearance housing has never been 
demonstrated. 

Every city contains sincere groups who have 
talked a good game of housing, to use a sports 
metaphor, but now comes the real test: raising 
10 to 20 per cent of the cost of the projects roan 
local funds. Although the provision for local 
responsibility may cause difficulties and may per- 
haps delay the start of actual construction, it is 
fundamentally sound doctrine for any public hous- 
ing program, as the PWA Housing Division and 
Secretary Ickes have always maintained. 

In most of its other provisions, too, the new 
bill solicits respect. The initial fund provided 
properly modest in amount. The interest rate of 1 
per cent over the going federal rate is fair, and rep- 
resents good business. The $4,000 and $5,000 limit 
on construction cost is salutary because there has 
been a tendency on some of the recent projects to 
forget the low-cost objective. 

Finally, the limit on tenants’ incomes to 5 or 6 
times the rental is proper to safeguard the housing 
for those who need it. By providing for a rental 
subsidy, the bill attempts to keep these rentals 
at the absolute minimum, but even so some of the 
people who will be turned out of the slums which 
are razed may not be able to afford the new hous- 
ing—which creates an added local responsibility. 

For many years social-minded groups have 
been working toward the objective now attained— 
subsidized low-cost housing. But the legislation 
that makes it possible places responsibility 
squarely on the local communities. Are they willing 
to pay the price? 


agencies 
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PICTURES IN THE NEWS 


Ane the return of romance to railroading—to say nothing of improved service and more revenues—Rock 
Island Lines is putting a fleet of six shot-welded, stainless steel, diesel streamliners into service. Rock Island 
Rockets is their romantic-sounding name. 
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Tey ARE REBUILDING the Moffat Road. 
Maintenance engineer G. S. Turner, assist- ter" é 9 
ant to the president W. O. Colwell, and » ee : 5 
chief engineer W. C. Jones stop their in- » J ' ¢ . 
spection chariot on a tour of the extensive 

Denver & Salt Lake improvement program - - | 
that will be described next week. Na \ | | F . 


‘ es 


Union or no union—A.F. of L. or C.1.0.—it is payday at 
Grand Coulee Dam. 

















August 26, 1937 


‘ENGINEERING 


FIG. I. SLUM CONDITIONS IN MEMPHIS, THESE HOUSES RENT FOR $1.50 PER WEEK. 
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A Yardstick For Slums 


by ALtrrep H. FLETCHER 










Sanitary Engineer, Health Department, Memphis, Tenn. 


A scoring system of slum classification developed by the Memphis health 


department puts a numerical value on housing conditions 


P ANALYZE the make-up of the 
slum areas of Memphis in order 
to map out a practical program of 
correction and redevelopment, a 
study of housing conditions was ini- 
tiated early in 1936. Briefly, it is an 
attempt to place a numerical value 
or sanitary rating on each house, 
based on the per cent of perfection as 
compared with a set minimum stand- 
ard house. From the ratings for each 
house an average sanitary rating for 
any block or group of blocks is com- 
puted. Finally, by considering the 
layout or design of the block (that 
is, the relation of dwellings facing 
streets to those in the rear, with some 
facing alleys) another factor, called 
the rear dwelling factor, is applied. 
From these data it is possible to ar- 
rive at a housing index for a block 
or group of blocks. Inspectors experi- 


enced in housing survey work collect 
the information, which is used _pri- 
marily for computing the sanitary 
rating, but which can also be applied 
to other studies showing trends in 
vacancies, crowding, rooms for liv- 
ing units, and rentals for the various 
classes of slum areas. 

In this study a slum is considered 
to be a group of dwellings that are, 
as a group, below a minimum stand- 
ard necessary to support the good 
health and welfare of the occupants; 
when classified as to the degree of 
unfitness for occupancy these houses 
would fall in the very lowest cate- 
gory. Since there is no 
standard agreed on by public health 
or housing officials an arbitrary 
standard was adopted for Memphis. 

This defines the minimum standard 
house as one constructed reasonably 


minimum 


tight to protect the occupants from 


the weather, and screened for pro- 
tection against mosquitoes; provided 
with inside private washdown toilets, 
a water faucet and sink connected to 
the sanitary sewer; served by the 
municipal water supply; provided 
with adequate natural light and ven- 
tilation; facing a street and in a 
reasonable state of repair. Other con- 
electricity, 


veniences, such as 


hot running water, etc., might be pro- 


eas, 
vided but unless furnished for free 
use with the rent would not be used 
in many cases by the lowest wage 
earners, such as those making $30 a 
month or less. The latter, therefore, 
would not be demanded for a house 
to meet the Memphis department of 
health’s minimum standard. 

The key facts for judging the 


dwellings surveyed are: (1) Loca- 
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with toilets indiceting location 
ané¢ condition of, in the proper 
column, as per example above. 

column. 






Means 3 femilies using inside toilet 
in good condition: 2 families using 
outside communal toilet in feir 
condition, anc,2 families without 

any toilet. Score: (3x50) 4 (2x0) 

= 150 £ 20 5170. Deduct 2x2 = h. 
‘Difference - 166. Score per family 
unit « Net Credits 2 no. family units, 


166 s 7 = 23.7 Score per family unit, 


column, 


Vided with water faucet and 
Sinks, indicating location 
end condition of, in proper 


Scoring same as in toilet 







credit for a good dwelling is 20 and 
deductions are made for unsatisfactory 
windows,ecreens, roofs, floors ,etc.; 
as per example above, 





Means windows fair,screens poor,roof, 
floors,etc., were satisfactory. 











and is given for 1 person per room or 
less. Between 1 and 2 persons per room is 
Crowded and gets a credit of 2 points only. 
Over 2 persons per room is overcrowded and 
rates 0, 








The Sanitary Rating is a figure which is o 
fraction of 100; it represents the degree 
of practical perfection of sanitary reouire- 
ments thrown around each family in the 
dwelling. 


——) 


Fig. 2. Tabulation sheet used by the Memphis department of health in applying a yardstick for measuring conditions jy 


the slum areas of the city. 


tion, condition and use of toilet; (2) 
location, condition and use of water 
and sink; (3) condition of screens, 
roofs, floors, walls, ceilings and 
chimneys; (4) the number of fami- 
lies provided for by the dwelling; 
(5) the number of persons housed 
per room; (6) the position of the 
dwelling on the lot (front or rear). 

These factors, when assigned more 
or less arbitrary numerical values, 
with deductions for unsatisfactory 
conditon of the various items, give a 
picture of the degree of bad housing 
in comparison with the accepted 
minimum. The resulting figure for 
a dwelling is called the sanitary rat- 
ing or factor. By grouping dwellings 
into blocks of dwellings, and com- 
bining with this figure the value re- 
ferred to as a rear dwelling factor, a 
picture is obtained of conditions as 
they vary from block to block and 
area to area. 

The based on 
the allowance of such credit for the 
number (and in some cases the con- 
venience) of water supply facilities 
and toilets, as well as for the general 
structural condition of the dwelling 
and for the number of persons housed 
per room. Deductions are made, de- 
pending on the degree of unsatisfac- 
toriness of these items. 


scoring system 1s 


How the system works 


The application of this system of 
scoring is outlined in Fig. 2. The four 
items graded are shown in line a. 
This includes subdivisions for toilets, 





water supply, condition of dwelling, 
and miscellaneous. 

The individual items in each sub- 
division are shown on line b. For ex- 
ample, in the column headed 
“Toilets” locations are specified as 
follows: Inside, on the back porch, 
outside but private, outside but used 
by several families, and, finally, 
none. 

On line c the credits that are al- 
lowed are shown. For example, an 
inside toilet will receive a credit of 
50; a toilet on the back porch a 
credit of 30; an outside yard or 
communal toilet receives a credit of 
10. The reason for the differences 
allowed is based on past 

of the department of 


in grades 
experience 
health. 

On line d are shown the deductions 
that are made for the physical con- 
dition of the toilets, water supply or 
specific parts of the house. 


Scoring a dwelling 


A sample scoring of a multiple 
dwelling is shown on line e for il- 
lustration. Under “Toilets” are listed 
the scores as figured from a typical 
card and the explanation for scor- 
ing is given in the last paragraph of 
section f. The house and the family 
units in the house have received 
score of 23.7 out of a possible 50 
points. The score that each house 
makes depends largely on the num- 
ber of sanitary facilities available 
divided by the number of families 
that use these facilities. In the il- 








lustration used, there are 5. toiles 
and the total score received by th 
dwelling when divided by 7 famil 
units results in a smaller figure, of 
course, than if 7 toilets had 
available. 

The score made by a dwelling 
under column “Toilets,” is added ty 
the scores under “Water Supply,” 
“Condition of Dwellings,” and “Mis 
cellaneous” for the total sanitary 
rating. 

In order to combine the ratings for 
any group of dwellings so that 
fair average for any Block can be 
computed, ‘the number of families in 
each dwelling is obtained. By multi: 
plying the sanitary rating for each 
dwelling by the number of families 
in that dwelling, a weighted total 
sanitary rating is figured. All these 
total ratings for the dwellings in 
any one block are added together 
and the sum divided by the total 
number of families living in_ the 
block, The resulting figure is the 
average rating for the block. 

In order to get the sanitary rating 
for any group of blocks, the sum of 
the products of the sanitary rating of 
each block multiplied by the num- 
ber of families in each block is di- 
vided by the total families in all the 


blocks. 


been 


The housing index 


Another factor taken into consid: 
eration in order to arrive at the hovs- 
ing index for any block or any area 
is the rear dwelling factor. For an) 
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block it equals 100 minus twice the 
cent of the family units in any 


per 
specific block that do not face a 
treet. This assumes that the worst 


-ondition will be 50 per cent of the 
dwellers living in the rear and 50 
per cent facing the street. The hous- 
ing index is then computed by taking 
three times the sanitary rating plus 
the value of rear dwelling factor 
and dividing by four. 

After the blocks have been rated, 
they are classified according to their 
decree of degradation. The actual 
sanitary conditions within a slum 
yvarv from block to block. In general, 
the worst conditions are found in 
those areas in the center of the 
slums. Radiating outward from these 
cores are found gradually improved 
types of houses and sanitary condi- 
tions until an outer rim is reached 
which is referred to here as the 
blighted area. 

The influence of the slum on a 
vood area causes blight because as 
people move to get away from the 
slum the slum dwellers move into the 
better areas and thus gradually lower 
standards of living and of sanitation. 


Conclusions from study 


It is interesting to note that the 
blocks which received a rating of 
from 0 to 29 per cent (and they are 
the very worst blocks from the stand- 
point of bad conditions) show a high 
per cent of vacancies, a low average 
weekly rent per unit, a low average 
number of rooms per unit, a low 
average weekly rent per room, but 
a high average number of persons 
per room. There seems to be a defi- 
nite relationship between these five 
items and the classification of blocks 
on the basis of degree of dilapida- 
tion. The charts in Fig. 3 illustrate 
this correlation for vacancies, aver- 
age weekly rent per room and aver- 
age persons per room. 

This study indicates that the 
proper place for health departments 
to enforce housing codes for the pur- 
pose of getting improvements is in 
the better sections of the slums where 
reasonable rents are being paid. If 
this program is carried out, tenants 
who do not pay rents or who are 
paying fractional rents will be 
forced to move into the poorer sec- 
tion of the slums. 

A certain amount of slum clear- 
ance can be carried out in the worst 
sections at the same time, but there 
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Fig. 3. Housing index correlations re- 
vealed by the slum area study. 


will come a period of course when 


the per cent of vacancies in these 
worst areas will decrease to prac- 
tically zero. This point will be 


reached when demolitions of dwell- 
ings and the increase of tenants in 
these areas through the forcing of 
non-paying or fractional paying 
tenants into these areas have pro- 
ceeded far enough. It would seem 
then that municipal health depart 
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ments can expect cooperation from 
property owners in meeting the re- 
quirements of a housing code down 
to a certain rental classification. 
Below this level, enforcement will 
result in only one thing and that is 
demolition. It is this class of slum 
dwellers that should be taken care 
of in some other manner, and the 
only plan date is 
government-subsidized housing. Pri- 
vate capital will not be interested in 
housing this 


suggested to 


lowest earning 
group in minimum standard houses. 


These basic facts have not been rec- 


wage 


ognized or admitted generally as yet. 

The plan in Memphis at this time 
is to adopt and enforce a housing 
code strictly and impartially, begin- 
ning in areas where reasonable rents 
are or should be collected, and work 
toward the worst conditions and the 
lowest When the point is 
reached further enforcement 


rents. 
where 
will result in slum clearance and the 
per cent of vacancies reaches zero, 
then some form of subsidized public 
housing at present seems to be the 
only solution. The point where en- 
forcement is met with clearance will 
vary in different the 
country. The lowest rental figure for 
a minimum standard house in the 
South is possibly half of the cor- 
responding figure in the North. 


sections of 


City Trailer Ordinances Surveyed 


Mosr of the trailer ordinances 
passed recently by cities indicate that 
they have an eye to the tourist trade, 
a new survey by the American Mu- 
nicipal Association shows, yet there 
is evidence that the trailerite, with 
his house on wheels, is also regarded 
as a possible permanent resident, 
whose activities must be regulated. 

Large cities particularly are draw- 
ing up ordinances aimed specifically 
at the permanent resident. The 
A.M.A. report embraces 53 munici- 
palities, ranging in population from 
1,569,000 to less than 1,000. Eighteen 
states are represented. 

Among the new laws relating to 
trailer residence, six of the ten cities 
over 100,000 which were studied in- 
clude time limits for location in 
trailer camps. The other cities with 
residence limits are distributed 
throughout the 43 other cities listed, 
with Dennis, Mass., imposing one of 








the stiffest restrictions (90 days resi- 
dence limit in any six-month period). 
Ocean City, N. J., is the most lenient, 
permitting trailer dwellers to remain 
120 days in any 12-month period. 

Sault Ste. Marie, Mich., though re- 
stricting general location to 90 days 
in any given six-month period, al- 
lows the trailerite to settle during 
winter months in excess of that limit, 
provided he can prove that he is gain- 
fully employed and not likely to be- 
come a public charge. 

Although occurring 
large cities, complete trailer regula- 
tion is not restricted to them. Smaller 
municipalities have found complete 
regulation expedient, because the 
trailer tourist often prefers the small 
town and village for his overnight 
stay. To prevent the mobile houses 
being used as semi-permanent resi- 
dences, 16 cities prohibit the removal 
of wheels, or blocking trailers. 


oftener in 
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Construction features of the Central Valley project, through which water 


stored on the upper Sacramento is to be pumped up the San Joaquin valley. include 


two dams, a power station, canals, and pumping stations 


[To complete the sketch of the re- 
Central Valley project 
given last week, technical details of 
conditions and proposed works are 
given here.—Ep1TOor. | 


— and snow bring enough 
water into the great Central 
Valley of California to supply all its 
irrigated lands, but the rainfall is 
largely in the headwater area of the 
Sacramento River, in the North, 
while the lands of the Southern half, 
along the San Joaquin River, are 
short of water. Much of the Sacra- 
mento’s runoff is wasted because win- 
ter floods 
strained. 


markable 


flow into the sea unre- 
\ few hundred miles away 
some 400,000 acres in the south end 
of the basin, where rainfall is inade- 
quate, have been drawing upon un- 
derground supplies for years, and 
steady pumpage has lowered the 


groundwater so much that the supply 


of thousands of acres of irrigated 


land already has failed. Unless there 
importing the 


is early relief by 
Sacramento's surplus water the in- 
vestment in about half of this area 
may be completely destroyed. All 
the land thet relies on underground 
storage is threatened. 

To meet this water 
conservation and development pro- 


situation a 


gram almost state-wide in scope was 
proposed by state authorities after 
many years of study. Delayed by 
difficulties attendant upon an under- 
taking of wholly unprecedented size, 
the scheme took definite form very 
slowly, even while the need became 
more urgent and the drying up of 
orchards and vineyards gave dra- 
matic proof of the menace to valuable 
adjoining lands now in full produc- 
tion. These emergencies 
work on the plan for relief. 


speeded 


Last year the proposed scheme 





crystallized into an actual project 
and construction program when a 
partnership agreement between stat 
and federal governments went into 
effect. The Central Valley 
now is included among works being 
built by the U. S. Bureau of Recla- 
mation. Its total cost estimated at 
$170,000,000, the project includes 
means of storing and 
floodwater in the extreme north end 
of the basin, passing it down the 
Sacramento and pumping it up the 
San Joaquin River. 

Essentially, the major engineering 


project 


conserving 


features of this unprecedented prod: 
uct of regional planning comprise: 
(1) Kennett Dam, forming a large 
storage reservoir on the upper Sacra- 
mento River from which regulated 
flows will be conveyed down. the 
natural river channel as far as the 
delta; (2) Contra Costa Canal. a 
channel with pumping plants.to carry 
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water from the delta into the upper 
San Francisco Bay area; (3) a series 
of pumping plants along the San 
Joaquin to transport Sacramento 
river water upstream from the delta 
into the upper parts of the San Joa- 
quin Valley, and, (4) operating in 
conjunction with the preceding item, 
Friant Dam to form a supplemental 
storage reservoir on the upper San 
Joaquin River for the supply of 
canal systems leading therefrom into 
the irrigated areas of the South San 
Joaquin Valley. 

As a federal project, the work de- 
pends on congressional appropria- 
tions. From this source some $11,- 
100,000 already has been made avail- 
able: construction is being carried 
on in the expectation of additional 
appropriations as funds are needed. 

Extensive hydrological investiga- 
tions were carried out to establish 
the character and magnitude of the 
immediately urgent water problems 
of the Central Valley. They dealt 
with surface water supplies in more 
than 50 tributary streams, the amount 
and distribution of underground 
storage, present use of both surface 
and underground supplies, the 
amount of water still available, and 
the salt-water-incursion menace to 
delta lands. 


Much water now wasted 


It was found that less than 20 
per cent of the total seasonal runoff 
of the basin as a whole is actually 
consumed, A very large part of the 
remainder is wasted into the ocean 
hy the winter and spring floods of 
the Sacramento. Illustrating the wide 
stream-flow in the 
basin: the maximum seasonal runoff 
on different tributaries is from 2.6 
to 3.2 times the average, while the 
minimum seasonal runoff is only 9 
to 37 per cent of the average. 

With the single exception of the 
upper Sacramento River, which re- 
ceives a substantial volume of water 
from springs in vast lava beds to 
the northeast, all streams of the cen- 
tral basin have very small minimum 
flows, as is shown in the table on the 
next page. The possible combination 
of peak flows from several of these 
tributaries brings a flood threat to the 
lower reaches of the Sacramento, 
against which partial protection has 
heen provided in the form of levees 
and bypasses. Maximum  100-yr. 


\ariations of 
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Fig. 2. Key map showing extent of 

Central Valley project. 
flood volume in the Sacramento 
River at Sacramento is estimated at 
670,000 sec.-ft. (mean daily), the 
maximum combined floodflow of the 
Sacramento and San Joaquin Rivers 
at 780,000 sec.-ft. 

In the summer and fall months the 
low-water flow of both the Sacra- 
mento and San Joaquin rivers is fully 
utilized. Much of this low flow is 
return water from lands irrigated up- 
stream. indicate that 
return flow ranges from 15 to 40 per 


Measurements 


cent of the gross stream diversions, 
and that 60 to 75 per cent of the di- 
verted water returns during the irri- 
gation season and is available for 
re-use downstream. 

Between the of Red Bluff 
and Sacramento, total accretions of 
return flow to the Sacramento River 
during summer and early fall as ob- 
served in a 10-year period have aver- 


cities 
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aged from 1,000 to 2,000  sec.-ft. 
During the same months the accre- 
tions of return flow on the lower San 
Joaquin River between Los Banos 
and the delta average from 100 to 
more than 500 sec.-ft. 

In normal the low-water 
flow of the Sacramento River from 
Red Bluff to the delta is sufficient 
to meet present irrigation drafts, but 
often there is not enough water left 


years 


in the river to maintain navigation. 
In recent years the streamflow that 
reaches the delta during the summer 
and early fall 
largely return flow. 

The residual flow from the com- 
bined Sacramento and San Joaquin 
river systems into the delta ranges 
(1919 to date) at lowest water from 
practically nothing to about 5,000 
sec.-ft., while the maximum flows 
have been as much as 363.000 sec.- 


moaths has been 


ft. The maximum consumptive de- 
mand for delta irrigation is 3,700 
sec.-ft. in midsummer, decreasing to 
a minimum of 400 sec.-ft. in mid- 
winter. In addition, a flow of 3.300 
sec.-ft. is required to keep salt water 


from the Bay out of the delta 
channels. 
Based on records for the 1920- 


1929 period the additional water re- 
quired to meet these combined needs 
would have averaged 451.000 acre- 
ft. per year (minimum 149,000, max- 


imum 1,128,000). 


Water supply and requirements 


Irrigation uses account for more 
than 90 per cent of the water util- 
ized in the Central Valley. Net irri- 
gation requirements range from 1.59 
to 2.75 acre-ft. per acre through the 
season, with maximum demand _ in 





Fig. 3. Sketch of Kennett Reservoir which indicates the old and new locations 
for railway and highway. 
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summer. Of the three million acres of 
lands now irrigated, about one-third 
lies in the Sacramento Valley and 
about two-thirds in the San Joaquin 
Valley, while the precipitation has 
the opposite distribution, valley for 
valley. 


















































1889 the total annual 
streamflow of the entire drainage 
basin has averaged about 36,000,000 
acre-ft., since 1919 about 25,000,000 
acre-ft., two-thirds coming from the 
Sacramento River basin. Of the one- 
third that comes from the San Joa- 
quin, more than 60 per cent is tribu- 
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Fig. 4. San Joaquin Valley, showing 
the system of water delivery. 
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tary to the northern San Joaquin 
valley, the part north of where the 
San Joaquin enters the valley floor. 
The seasonal runoff tribu- 
tary to the southern San Joaquin val- 
ley is less than 10 per cent of the 
total in the Central Valley basin. 
As a final complication, most of 
the runoff occurs in the winter and 
spring months, 


average 


whereas irrigation 
demand is greatest in summer, when 
rain and little or no 
streamflow storage, therefore, is vital 
for this area, 


there is no 


Aridity in the San Joaquin 


During recent years the low-water 
flow of the San Joaquin River has 
been so fully utilized that only a 
small amount of water from irriga- 
tion return flow remained in the 
The minimum San 
Joaquin flow into the delta is often 
less than 1,000 sec.-ft., occasionally 
less than 500 sec.-ft.; in the dry year 
1931 it was only 200 sec.-ft. 

Surface waters tributary to the 
southern San Joaquin Valley are 
chiefly used in that area. The only 
surface outflow has been from the 
Kings River, which flows on a north- 
east-southwest ridge that extends 
across the San Joaquin valley 
trough—a ridge that confines on its 
southerly side the remaining waters 
of the south San Joaquin basin. 
Since the beginning of 1924, Kings 
River water has flowed northward 
from this ridge into the San Joaquin 
River in only six out of the thirteen 
years, and then only in relatively 
small in the other seven 
years the entire Kings River runoff 
has been consumed in the southern 
San Joaquin valley, by surface di- 
version or for replenishing the under- 


lower reaches. 


amounts; 


ground basins from which irrigation 
water is pumped. 

More than half the irrigated area 
in the southern San Joaquin valley is 
at least partly dependent upon un- 
derground sources. Because of this 


Stream 
Sacramento River Basin 
Sacramento River at Red Bluff.... 
Feather River at Oroville......... 
Yuba River at Smartsville.... 
American River at Fairoaks... 
Stony Creek near Fruto..... 
San Joaquin River Basin 
San Joaquin River at Friant.. 
Kern River at Bakersfield... 
Kings River at Piedra........ 
Merced River at Exchequer... sates 
Mokelumne River at Clements.......... 
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pumpage the underground . 


lorage 
was depleted in the 1921-1929 peso’ 
by 500,000 acre-ft. per season: jp 
the dry year of 1924 the depleti,, 
reached 1,300,000 acre-ft. Duriy 


this 8-year period the groundwater 


level in some places lowered a, 
much as 85 ft. and over large area, 
it lowered 25 to 50 ft. The total 
amount of utilizable underground 


storage in the southern San Joaquin 
valley only amounts to 20.000,00() 
acre-ft. 


Based on the runoff period 192} 
1929, it had been estimated thay 
500,000 to 600,000 acre-ft. is the 
minimum yearly amount of addi 


tional (imported) water required }y 
the southern San Joaquin valley. 
After 1929, however, a_ protracted 
period of subnormal rainfall and 
streamflow set in, and groundwater 
depletion was accelerated. It is now 
believed that the need for new water 
substantially exceeds the above 
amount, particularly if adequate pro- 
vision is made for the large defi- 
ciencies of dry years and for over- 
coming the groundwater depletion 
that has been cumulative for years. 
The only source from which this 
supply can be obtained is the Sacra- 
mento’s surplus. 


Features of the project 


For ten years past the California 
officials have studied how to supply 
the San Joaquin from the 
wasted floodwaters of the Sacra- 
mento. In the course of this study 
various advantages of 
such a program have been consid: 
ered, and what proved to be the most 
economic solution in each case has 
been combined in the Central Valley 
project as recently approved and 
accepted by the U. S. Bureau 
Reclamation. 

Kennett Dam—The key unit in 
the entire development is the storage 
reservoir on the upper Sacramento 
River. At the outset, investigations 


how: 


auxiliary 
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Fig. 5. Friant Dam in plan and elevation. 
i the San Joaquin Valley. 

{ 

d 

d in field and office were made on five 

. dam sites, all north of Red Bluff. 

’ Promising sites were found at Table 

. Mountain, between Redding and 


Red Bluff; at Baird, immediately be- 
low the confluence of the McCloud 
and the Pit rivers; and the Kennett 
site in the Sacramento River canyon, 
13 miles above Redding. The bu- 
reau’s consulting board concluded 
that a dam could be built at any of 
these three sites but that the Kennett 
site is best provided satisfactory ar- 
rangements can be made with the 
Southern Pacific Ry. for removing 
its tracks from the reservoir site. 
Foundation exploration at the 
Kennett site by the bureau has in- 
cluded 5,663 lin.ft. of tunnels and 
shafts, 7,358 ft. of diamond-drill 
cores, and 187.5 ft. of borings tak- 
ing cores 3 ft. in diameter. Studies 
of the dam section still are under 
way at Denver, but it is expected that 
plans will be for a straight concrete 
structure of gravity section at least 
120 ft. high above low water to store 
3,000,000 acre-ft. as a minimum. 
About 8 mi. downstream a small dam 
(Keswick Dam) is to be built for 
afterbay regulation, so that irriga- 
4 tion and power will not interfere with 
7 each other. 

The 6,650 sq.mi. of mountain 
watershed above Kennett Dam site 
furnish about 6,000,000 acre-ft. of 
water per year (average for 1889 to 
the present; 1919 to the present, 
1.500.000 acre-ft.). The minimum 








: year's runoff (1930-31) was only 
& 2.600.000 acre-ft., however. This 
a watershed produces about 25 per 


cent of the total runoff from the 
Sacramento River Basin. Storage at 
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This dam will be used to supply irrigation water to the southern part of 
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Section C-C 


Fig. 6. Typical sections of Friant Dam, which will have the unusual length of 


3,380 ft. and a height of 250 ft. 


Kennett must serve more than one 
First of all it must take 
care of floods; from December to 
March, inclusive, a capacity of about 
500,000 acre-ft. will be held empty 
to catch floods. The maximum 100- 
yr. floodflow will be decreased at 
Red Bluff from 303.000 to 187.000 
sec.-ft. and at Colusa from 254,000 
to 170,000 sec.-ft. This will afford 
increased flood protection to the 
lands in the Sacramento valley above 
the confluence of the Feather River. 
Next, most of the water released 
from the reservoir will pass through 
turbines (totaling about 300.000 hp. 
or more in capacity) that will furnish 
power by way of a 200-mi. transmis- 
sion line to Antioch, the power load 
center of northern California. 
Finally, water released from the 
reservoir will be so regulated as to 
give: (1) a full supply to irrigate 
all lands having rights to Sacra- 
mento River water, (2) 6-ft. depth 
in the river channel for commercial 
navigation at all times as far as 
Chico Landing and later possibly 
Red Bluff, (3) a flow into the chan- 
nels of the Sacramento-San Joaquin 
delta which, in combination with the 


purpose. 


flow of unregulated streams, will 
meet the full consumptive require- 
ments of the delta plus enough to 
prevent salt-water incursion, a total 
of about 7.000 sec.-ft. in midsum- 
mer, (4) water supplies for indus- 
trial, municipal and agricultural use 
in the upper San Francisco Bay area, 
and (5) a water supply for the up- 
per San Joaquin valley’s irrigation 
requirements. 

Contra Costa Canal—Water for 
municipal, industrial and irrigation 
purposes on the south side of Suisun 
Bay is to be delivered by 50 mi. of 
canal diverting from a channel of 
the delta near the town of Knightsen, 
about 15 mi. east of Antioch, and 
terminating near Martinez. The nor- 
mal operating capacity in the initial 
section will be 275 sec.-ft. Except in 
the first four miles the canal will be 
lined with concrete. Four pumping 
plants will lift the water 170 ft. 
Tidal range at the canal intake is 
about 6 ft., average water level about 
1 ft. above mean sea level. Fresh 
water is to be maintained at this 
canal intake at all times bv releases 
from Kennett reservoir for salinity 
control. 
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San Joaquin Pumping System— 
River water 
into the San 
channels for 


To convey Sacramento 
in sufficient quantity 
Joaquin River delta 
meeting the needs therein and diver- 
sions therefrom, including water to 
be taken by the Contra Costa Canal 
and by the San Joaquin pumping 
artificial 
tween the rivers will be made at the 
northerly end of the delta, (see delta 
cross channels in Fig. 4). 


system, connections be- 


The San Joaquin pumping system 
will convey water upstream by a 
series of pump lifts and intervening 
natural and artificial channels, a dis- 
tance of 150 mi. to an elevation of 
160 ft. above sea level at a point 
near Mendota (west of Fresno). The 
maximum capacity of this system 
will be 3.000 sec.-ft. The 
mi.. extending from the vicinity of 


lower 86 


Stockton upstream to the mouth of 
the Merced will 


channel of the 


utilize the 
San 


River, 
natural lower 
Joaquin River. Five dams and pump- 
ing plants will raise the water in this 
distance to about El. 62. It is pro- 
posed that the dams be made collap- 
sible to permit free passage of flood 
waters. The question of improving 
navigation on this stretch of the river 


settled. As 


be canalized by the 


has not been definitely 
will 


locks would restore commer- 


the river 
dams, 
cial navigation as far as the Merced 
River. 

Leaving the San Joaquin River 
channel near the confluence with the 
Merced, the new water supply will 
be conveyed west of the river in an 
artificial canal built for the purpose 
and, for the most part, lined with 
concrete. Pumping plants will be re- 
quired to lift the water at intervals. 
The southerly terminus is near Men- 
dota. 

Friant Dam—Near the southern 
end of this San Joaquin pumping 
system there are several large canals 
which now divert practically the en- 
tire low-water flow of the San Joa- 
quin River for the use of lands in the 
northern end of the San Joaquin 
valley. Purely as a matter of econ- 
omics, instead of lifting Sacramento 
River water an additional 300 ft. to 
make it available for use on the 
lands of deficient farther 
south, the project 
contemplates 


supply 
Valley 


exchanging Sacra- 


Central 


mento River water for certain waters 
of the San Joaquin River used near 


the southern terminus of the pro- 
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posed canal system. By means of this 
exchange and the purchase of cer- 
tain other rights to water now irri- 
gating inferior grass lands, nearly 
the entire flow of the San Joaquin 
River made available for 
conserving and regulating a water 
supply for the southern end of the 
San Joaquin valley. This storage will 
be provided by Friant Dam on the 
San Joaquin River about 20 mi. 
north of Fresno in the foothills of 
the Sierra-Nevada. 


can be 


Friant Dam will be a gravity con- 


crete structure about 250 ft. in 
height, of the unusual length of 


3.380 ft. The tributary 
basin includes an area of 


drainage 
1,631 sq. 
mi.; the reservoir capacity will be 
150.000 acre-ft. No power is to be 
developed at this dam; canals will 
from the 
and the flow will be entirely by grav- 


divert directly reservoir 
ity to irrigated areas north and south 
of the reservoir. Because the canals 
will divert at a considerable height 
stream-bed. the net 
capacity which will be available for 


above storage 
regulation will aggregate only 320.- 
OOO acre-ft. 


Runoff at Friant has averaged 


about 2.000,000 acre-ft. per year 
since 1889 and 1.400.000 acre-ft. 
since 1919; in seasons of minimum 


flow the runoff has been between 
100.000 and 500.000 acre-ft. 
Vadeira 


erly 


Leading  north- 
Friant Dam to the Cow- 
chilla River, Madeira County, a dis- 
tance of 35 mi., the Madeira Canal 
will water from 
ervoir to areas to the north of the 
upper San Joaquin River. The ini- 
tial section of this canal will have a 
capacity of 1,000 sec.-ft. 
Friant-Kern Canal—The _ large 
area to the south of Friant reservoir 


Canal 
from 


convey Friant res- 


will require a larger and longer 
canal system: the initial capacity 


will be 3,000 sec.-ft. and the total 
length about 165 mi. Both the canals 
leading from Friant Dam will be 
concrete-lined. 

Although not a part of the con- 
struction program, the underground 
available in the 
San Joaquin Valley is a physical ad- 


storage southern 
junct of primary importance to the 
project. Subterranean storage capac- 
ity amounting to 20,000,000 acre-ft. 
within feasible pumping range can 
be utilized by controlled replenish- 
ment Utilization of 
this storage capacity in conjunction 


and extraction. 
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with surface storage is considered 
absolutely essential to meet the 
water requirements of the pres: j, 
rigated lands in the southern « :, 


the San Joaquin Valley. 


Progress to date 


Announcement of approval «f 4} 
Kennett Dam site was made }\ J,,}) 
C. Page. commissioner, U. S. }} 
of Reclamation, on Jan. 25. 
The only proviso was agreement with 
the Southern Pacific Ry. on relo 
tion of the 30-mi. section of its pres 
ent main line (Shasta route) 
follows the bottom of the Sacra 
mento River canyon from Reddi; 
to Dunsmuir. Negotiations ar 
under way on this agreement. Fj; 
of the line has 


completed and plans and sp 


location new 

tions are being drawn. 
An important state highway 

(U. S. No. 99) also will requ 


location. Surveys have been 
pleted on the new highway | 
which follows the east 


river and crosses the reservoil . 


side 


River by a combined railroad 
highway bridge. Tentative plar 

for a double-deck bridge with 

highway on the upper deck and 
railroad below, 3.300 ft. lone. 
902 ft. 

| 


150 ft. above present water level. D 


cantilever main span 
signs are being prepared in the |) 
ver office of the U. S. 


Reclamation. 


Burea l 


Acquiring water rights 


On the San Joaquin River negoti- 
ations for acquisition of necessary 
water rights are under way; reports 
are that progress is favorable. Most 
of the grass-land water rights which 
are to be purchased are owned by 
Miller & Lux, Inc. and affiliated com- 
panies. A proposed contract for pur- 
chase of these rights has been sub- 
mitted by the Miller & Lux interests 
and is being considered by the bu- 
reau. 

Initial contracts for parts of the 
Central Valley project advertised 
early this year included, (1) the first 
| mi. of the Contra Costa conduit, 
and (2) construction of camp facili- 
ties at the Friant Dam site. Bids have 
been received and some awards have 
made. Construction work on 
these initial contracts involves a to- 
tal cost of about $300,000. 


been 
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Lining the Lincoln Tunnel 


ORD 


Placing of interior concrete shell of the new vehicle tunnel at New York 


was complicated by the deep pockets in the iron lining, thin coverage over the ribs and 


numerous service facilities to be buried in the concrete 


“NoNCRETE LINING of a large cast- 
C, iron tunnel departs from the 
normal tunnel-lining procedure and 
becomes a highly specialized op- 
eration. The work is made both dif- 
ficult and tedious by the deep pock- 
ets in the iron segments, the thin 
coverage inside of the iron (often as 
little as 2 in.) and the presence of 
numerous pipe lines, power and light 
ducts, outlets of all kinds, and ven- 
tilation ports. In the past the lining 
procedure has been largely one of 
hand work. However, on the new Lin- 
coln vehicle tunnel under the Hud- 
son River at New York the contrac- 
tor mechanized the concrete lining 
far beyond anything seen on previ- 
ous similar jobs and thereby speeded 
up the work to a 
sustained prog- 
ress of 240 ft. of 
completed tunnel 
a week. 

The south tube 
of the Lincoln 
tunnel, extending 
from Weehaw- 
ken, NN; Jd. te 
midtown Manhat- 
nearing 
completion; — the 
second tube, ad- 
jacent and _par- 
allel to the first, 
has just been 
started. In the 
south tunnel is a 
shield-driven sec- 
5,900 ft. 


long, lined with 


tan, is 


tion 


standard cast- 
iron and cast- 
steel segments, 


iL ft. outside di- 
ameter. This ar- 
ticle describes 
the placement of 
concrete lining 


shield 
Two previous articles have described 
the project as a whole (ENR June 
17, p. 901) and the south tube shield 
driving (ENR June 24, p. 955). 


in the south tunnel section. 


Central concrete supply 


A single concrete plant, located in 
the New York consiruction shaft at 
the east end of the shield 
supplied concrete for the entire sec- 
tion, and all lining operations were 


section, 


carried on progressively from this 
end. Both the batching equipment 
and the l-yd. mixer were arranged 
in the shaft to permit gravity flow of 
all materials. Trucks dumped sand 
and gravel from the ground surface 


directly into hoppers with chutes 
leading to the batcher bins; finished 
concrete flowed from the mixer into 
cars or buckets at the tunnel floor. 

Steam boilers in the shaft provided 
heat for water 
cold weather. Haulage to the forms 
was by narrow-gage trains pulled by 


and aggregates in 


storage-battery locomotives. 


Lining by stages 


Concreting from one end only, the 
contractor had to work out a system 
whereby the various lining opera- 
tions would be continuous, yet so ar- 
ranged that they would not inter- 
fere with each other. For con- 
venience, and partly by necessity, the 
cross-section of 
the tunnel was di- 
vided into eight 
pours arranged 
in the following 
sequence: 1—in- 
vert for 7 ft. 9 


in. each side of 


centerline; 2— 
lower haunch 
and floor = slab, 
encasing _— floor 


beams; 3—drain 
gutters at 
of roadway; 1 
—curb and low- 


sides 


Siatewalk finish, 


Glazed terra cotta 





High tension tile ducts -... “ey Ry 


er sidewalls; 5 
—middle _ side- 


3 *4 
eos? 6 





Ge- CO of . 

1o’-9" > > we walls to 101% in. 
glopof pavement _§_ si | wy _ Slope 1" in 10'-9" a). 4 . > : 
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ori-peom flit trate steel tered 2 <A f, sidewalls to ceil- 
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= - re 4 Pour No2 formi : 
Fresh oir auct Lak Aclins seating) arch above ceil- 
Z< wh he ing slab; 8— 

* ‘ — Pe ~- Payment line for al 

——F ha eneovertiion ceiling slab and 
- ie encasement of 


Fig. 1. Nine separate pours were necessary to complete the concrete lining of the 
Lincoln Tunnel. Forms were 80 ft. long, except for the ceiling slab, where 
two 120-ft. sections were used. 


ducts on upper 
sidewall on one 
side see Fig. 1. 
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No forms were required for the 
invert pour except screed cuides. On 
all the other pours single sets of 
steel forms in 80-ft. lengths were 
used, except that for the ceiling slab 
there were two forms, each 120 ft. 
long. To have arranged the several 
forms in adjacent or close forma- 
tion would have resulted in undesir- 
able congestion. Instead, the work 
was planned to spread out the units, 
spacing the forms being concreted 
some distance apart. Since the road- 
way slab was used as a base 
subsequent forms, roadway concrete 
was carried well ahead of the other 
sections to permit ample time for 
the concrete to reach adequate 
streneth before being used. The in- 
vert was also kept some distance 
ahead of the roadway slab. The pour- 
ing schedule called for three pours 
a week in the 80-ft. forms and one 
weekly pour for each ceiling form, 
resulting in 210 ft. of lining weekly. 


Invert and roadway 


Beyond the point of usable road- 
way slab, the flying gangway used in 
driving the tunnel carried the haul- 
age track at a level high enough to 
permit direct dumping from cars 
into the invert and floor slab. At the 
invert the concrete thickness is only 
2 in. greater than the depth of the 
iron. As no forms were used for this 
section the concrete was mixed stiff 
enough to permit screeding to the 
curve of the tunnel bottom. Much 
spading was necessary to insure the 
complete filling of the iron pockets. 
The invert was placed in alternate 
sections 15 ft. long. 

The roadway-floor cross beams, 
10-in. 25.4-lb. I-beams, placed 20 in. 
c. to c., were erected on the first 
form, and the reinforcing bars were 
then placed. Short longitudinal 
beams spanning the fresh air ports 
were hung from the end of the road- 
way beams. The road slab surface 
was screeded to receive a brick pav- 
ing later. 

The second form, that for the gut- 
ter, was very shallow, and was used 
mainly to shape the gutter trough. 
\ steel curb was fastened to the third 
form, its anchors being imbedded in 
this pour. 

Wishing to avoid as much hand 
work as possible, the contractor de- 
vised traveling working platforms 
for the next two pours on the lower 


| rtm 
Aare 


Early steps in concrete lining. Top: Secreeding the invert section, poured 
without forms; center: curb form, mostly the steel curb section; bottom: 
upper sidewall form making up the fifth pour of concrete. Placement of 
the concrete lining is a difficult job because of the deep pockets in 
the iron segments, the protruding bolt heads and nuts and the thin coverage 


over the ribs. 





lig. 3. 


Final steps in concrete lining. Top: Ceiling slab form carrying a sidewall 
section for encasement of tile ducts; center: upper side of ceiling form 
ready for concrete, showing glass tile in place; bottom: section of tunnel 
with concrete lining complete. Use of glass tile in the roadway ceiling is 
an innovation in tunnel interior finishing. The tile units are gripped by 
raised copper sheets which bond to the concrete. 
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and upper sidewalls. Trains of con- 
crete in side-dump cars were run up 
long ramps to these platforms. Steel 
forms for these sections were car- 
ried on traveling steel frames, which 
also carried the working platform 
rolling on tracks on the roadway 
slab. To secure a scored surface for 
the later application of wall tile for 
the final finish, horizontal wires were 
welded to the inside face of the steel 
form panels. 

Placement of the arch concrete 
was a hand shoveling process, for no 
mechanical means have as vet been 
devised to fill the overhead iron 
pockets satisfactorily, especially as 
the distance between form and iron is 
only 2 to 4 in. The arch form, sup- 
ported on a traveling gantry, was 
built up of removable steel panels, 
the concrete being shoveled through 
open panels. Within the form gantry 
was a_ high working _ platform, 
reached by a long ramp, up which 
the cars were hauled by a hoist line. 

Getting the concrete into the arch 
pockets was a hard job, requiring 
considerable spading and ramming. 
There was no space in which to work 
between the form and the iron lin- 
ing, and all operations had to be 
carried on from outside the panel 
openings. 


Ceiling slab pumped 


An innovation in this class of tun- 
nel work was the placement of the 
ceiling slab by pumping the con- 
crete. The ceiling form, most simple 
of all on the job, was built up of 
flat plates on a steel gantry. This 
form also included a section of up- 
per sidewall, covering numerous tile 
ducts placed subsequent to pouring 
of the wall concrete. Beyond the 
form carriage was another gantry, 
under which the concrete pump was 
mounted, and which carried a hoist 
and the concrete discharge line that 
curved from the pump upward into 
the form. Concrete was delivered to 
the gantry in roller-bottom dump 
buckets, which were hoisted off flat 
cars to dumping position over the 
pump hopper. 

At the start of a ceiling pour, the 
discharge line was carried to the 
back end of the form on wooden 
horses along one side of the steel 
hangars (centerview, Fig. 3). A short 
chute at the end of the pipe placed 
the flow close to final position, 








some hand was 


though 
necessary. As the work progressed 
toward the pump end of the form, 
sections of discharge pipe were re- 
moved. 


shoveling 


A smooth finish was required for 
the top of ceiling slab. This was 
obtained by screeding and hand fin- 
ishing. 

For the first time in tunnels of this 
type a glass finish tile was applied 
to the under side of the ceiling. This 
tile, in 6x6-in. squares %¢-in. thick, 
was placed along with the slab con- 
crete. A heavy gummed paper was 
first placed gummed side up on top 
of the steel form, then the glue was 
wet with brushes and the individual 
tiles were laid on the fresh glue. 
The glue helped to hold the tile in 
place during placement of concrete. 
Each tile has a raised sheet-copper 
backing which grips the fluted edges 
of the glass, and forms an anchor by 
raised hollow 
After the tiles were laid the joints 
flushed from the (back 
side) with cement mortar. This mor- 
before 


means of a center. 


were top 
allowed to harden 
the thus 
concrete from working underneath 
the 
them. A heavy mat of reinforcing 


tar was 


pouring slab, preventing 


tiles or otherwise dislodging 
mesh was placed over the top of 
the tile after the mortar had hard- 
ened (Fig. 3). 

Four days after pouring a slab 
section the forms were dropped and 
moved ahead. The paper was then 
sprayed with water and scraped off 
the tile and the glass surface polished 
to complete the ceiling slab. 
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Fig. 4. Pumped concrete went into the ceiling slab. Here is 
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The last pour to complete the con- 
crete lining was that encasing the 
lower tile ducts, the top of which 
forms the sidewalk. A glazed terra 
finish for this was 
placed inside the form before pour- 
ing of the concrete. A corresponding, 
but much smaller, tile corner for the 
opposite side of the roadway was 
“buttered” on with neat cement after 
forms were stripped. 

Of course it was impossible to 
completely fill the pockets of the 


cotta section 


{Ys e ~ . “¥. . 

J ig. 9. Service facilities had to be 
worked into the lining in vari- 
ous ways. These men are 


placing electrical conduits be- 
tween concrete pours. 
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di 


shown the pumping and hoist equipment in action. 


iron segments in the arch section. 
and besides, there is a tendency for 
the concrete to pull away from the 
iron when setting. Therefore it was 
necessary to do an extensive amount 
of grouting of the arch. This work 
was done in advance of pouring of 
the ceiling slab. Lack of room }e- 
tween form and iron, and _ interfer. 
ence with hand placing of concrete 
precluded the advance 
grout pipes, as is often done in tun- 
nel work. Every grout hole had to 
be drilled after the 
stripped. 

From a traveling platform, two 
2}-in. holes were drilled by stoper 
drills into the pocket of every iron 
segment in the arch. This procedure 
naturally required careful spotting 
of the grout holes to avoid hitting 
the iron flanges. Into the holes were 
wedged 2-in. nipples, one of which 
was used for grouting, the other a: 
a vent or bleeder. 

A hand piston pump was used for 


applying the neat cement group and 


setting of 


forms were 


pumping was stopped when the 
bleeder pipe showed grout coming 
out. Following behind the = grow! 


crew a second crew pointed up th 
holes left by the grout pipes. Som 
23,600 grout holes were required. 
averaging ten to a ring of iron lin- 


ing. 
Service facilities 


No small part of the lining work 
was the installation of service facili: 
ties. These included water lines fo! 
fire protection and flushing, drains. 
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tile ducts for high tension power 
lines, Transite pipe ducts for low- 
tension power lines, tunnel lighting 
cystem, light outlet and other boxes, 
fresh and foul air ports and flues, 
telephone wires and wall niches for 
fre extinguishers. These various 
facilities had to be worked into the 
lining at various times. In some in- 
stances they were installed in ad- 
vance of concrete placements, in 
others, such as the high-tension 
ducts, they were placed between suc- 
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cessive pours, but in most cases they 
had to be built into the forms. 


Direction 


The Lincoln Tunnel is being built 
by the Port of New York Authority, 
for which O. H. Ammann is chief 
engineer, and E. W. Stearns is as- 
sistant chief engineer. Ralph Smil- 
lie is engineer of design and Chas. 
S. Gleim engineer of construction. 
C. L. Crandall is resident engineer 
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in charge of the work herein de- 
scribed. The Mason & Hanger Co.., 
New York, holds the contract for the 
driving and lining of the shield sec- 
tion of the south tunnel; it also has 
the for the 
shield section on which work is just 
starting. Francis Donaldson is con- 


contract north tunnel 


sulting engineer for the contractor, 
Miles Killmer is construction 
ager, and H. L. King is chief engi- 
neer. George B. Montgomery and W. 


man- 


R. Ury are superintendents. 








Finding 


Consulting 


Weak Spots ll 


by Rupotr kK. BERNHARD 


Engineer, Baldwin-Southwark Corp., 


1 Bridges 


Philadelphia, Pa. 


As an advance on static and moving load tests. European engineers now 


apply induced vibration to bridges as a means of locating defects, especially of welded 


structures, before and while they are in service 


RIDGE TESTING to give assur- 
B ance of safety has been going 
through a significant change in 
European countries within the last 
few years. For a long time past it 
was the rule in European countries 
to test a newly completed bridge by 
subjecting it to a test load before 
putting it into service, a practice not 
usually followed in America. A few 
years ago, however, higher speeds of 
railway trains became common, and 
at the same time welding found wide 
use to replace rivets in the connec- 
tion of members and parts of mem- 
bers of bridges. Static testing was 
felt to be no longer adequate under 
these conditions, and dynamic test- 
ing was resorted to. The characteris- 
tic feature of this form of testing as 
now practiced is placing the bridge 
under induced vibration by means of 
an oscillator, and measuring its be- 
havior under such action. 

Up to about ten years ago the 
common practice in the case of a just 
completed railway bridge was to run 
a train on the bridge. representing 
as closely as possible the maximum 
locomotive and train loading for 
which the bridge was designed, and 
'0 measure the: amount by which the 


bridge deflected under this load. In 
the case of a highway bridge. loaded 
trucks or steam rollers were used. 
By comparing the measured deflec- 
with that the 
dimensions of the bridge and mem- 


could be 


tion calculated from 


bers certain conclusions 


drawn. For example, if a serious 
irregularity of the deflection curve 
was observed, or if the deflection was 
larger than that predicted from cal- 
culation, defects were looked for. 
This method unfortunately gave no 
warning of a weak detail, since a 
small local weakness would not 
change the deflection perceptibly 
even though it endangered the secur- 
ity of the bridge. Also, the compari- 
with calculated deflection was 
vitiated by the influence of stringer 
participation in chord stress and by 
secondary When welding 
came into use the possibilities of 
trouble from local the 
welding were recognized as much 
more serious than the corresponding 
risks in a riveted structure. and at- 
tention was turned to finding more 


son 


stresses. 


defects in 


certain methods of detecting bridge 
weaknesses. 

The introduction of welding on a 
large scale in European continental 


bridge practice, roughly ten years 


aco, coincided with a trend toward 
higher railway speeds and heavier 


loads. At 


has several hundred welded bridges. 


present Germany alone 
including both railway and highway 
the 


cirder structures while many of the 


bridges, former mainly _ plate- 
highway bridges are welded trusses. 
Due to the nature of welding, the 
danger of local connection defects is 
distinctly riveted 
bridges. If, for example, the welding 
at any 


greater than in 


one point in the bridge is 
defective by reason of imperfect ad- 
hesion, slag inclusion, burned metal. 
or by high shrinkage stress, a crack 
is likely to develop under load. 
which in due course would tend to 
cause failure of the bridge. Therefore 
the shortcomings of static load test- 
ing received close study, with a view 
to finding means of assuring safety 
by some more positive method. 


Dynamic testing introduced 


It was concluded that dynamic test- 
ing should supplant static testing, 
and many tests were made under mov- 
ing both 
stresses being measured. 


loads, deflections and 


This pro- 
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cedure was nothing more than the 
application to regular service use 
of methods long previously applied 
in experimental research work on 
bridges, notably in the work of the 
British bridge impact 
(1928 Report of the Bridge Stress 
Committee, London, England). 

In 1928 dynamic testing was fur- 
ther developed by the experimental 
of oscillators to vibrate the 
bridge. The behavior of the bridge 
under such vibration proved to be a 


committee. 


use 


much more sensitive indication of 
weaknesses in the structure’ than 
either moving-load or static tests. 


Within two years such vibration test- 
ing had virtually become established 
as a necessary supplement in the veri- 
fication of bridge strength, and came 
into regular use by the German State 
Railways for welled bridges. Since 
then it has also found extensive use 
in Russia, Italy, Switzerland 
though for 
purposes than for acceptance testing. 


and 


France. more research 


Value of vibration tests 


Stated in simplest terms, the value 
of the vibration test lies in the fact 
that it measures the elasticity of the 
bridge, or its associated property, the 
degree of damping. So long as all 
parts of the structure are in sound 
condition and are not 
the bridge will have a relatively high 
elasticity and a low damping; but 
points of overstress, and still more so 


overstressed. 


loose joints or cracked welds, will 
absorb a certain amount of power 
during the vibration, which will in- 
crease the damping coefficient. When 
excessive damping points to the ex- 
istence of some local defect of struc- 
ture, including foundations, a search 
for the can be made by 
thorough measurements 
of local stresses, and if necessary by 


weakness 
inspection, 


X-ray examination of the welds. 

The method can be applied to a 
structure of any size. new or old, 
finished or unfinished, or to any com- 
ponent part of the bridge. Static or 
moving loads may be combined with 
the vibration. It affords a means of 
comparing different types of struc- 
tures, including concrete bridges. The 
many vibration tests carried out by 
the German and Swiss railway sys- 
tems since 1928, on structures vary- 
ing widely in size, material and type, 
have proved the simplicity, economy 
and usefulness of the method. 
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Fig. a= testing a bridge by vibration, an oscillator is attached to the structure 


and driven at a_ speed 


\ bridge may vibrate in any direc- 
tion when a moving load crosses it. 
In railway bridges such vibrations 
are caused by worn or flat car wheels 
on the moving load, poorly laid 
track, and unbalanced reciprocating 
parts of the locomotive. In highway 
bridges uneven road surfaces cause 
vibrations. These vibrations may re- 
sult from single short blows or 
longer sinusoidal impulses and are 
more often irregular than regular. 
Studying the effects of the vibrations 
caused by the moving loads is a com- 
plex problem and presents many difh- 
culties. 

Induced vibration of the bridge by 
an oscillator does not these 
difficulties by reproducing the vibra- 
tions caused by moving loads, but 
rather subjects the bridge to a regular 
vibration which aids in _ locating 
structural weaknesses. The oscillator, 
(Fig. 1) consisting of two eccentric 


solve 


-P P 
Centers of rotation- z 





° € 
Fig. 2. In a 
eccentric 


two 


oscillator 


bridge 
masses rotating in 
opposite directions set up sinu- 
soidal forces P, the horizontal 
forces P’ neutralizing 
other. 


each 


controlled by 


the rheostat (in foreground 


weights rotated in opposite directioys 
(Fig. 2), applies regular sinusoidal 
forces to the bridge. Both the fre. 
quency and amplitude of the result- 
ing oscillation can be 
varying the speed and eccentricity 

the rotating weights. The power 

put to the oscillator at the resonance 
frequency of the bridge as well as th 
power input throughout a range of 
frequencies is an index of the struc: 


1 


varied by 


ture’s elasticity and its dynamic char: 
acteristics. 
do exist, further supplementary 
vestigations, such as measurement of 
deflections with a deflectometer and 


If structural weaknesses 


measurement of stresses with extenso- 
meters, are resorted to. 


Equipment used in testing 


The oscillator, which is similar t 
that originally used by the Britis 
committee, is motor-driven and is 
equipped with a rheostat speed con- 
trol, a speed indicator, and a watt: 
meter. Oscillators can be built to 
operate at frequencies between | and 
100 cycles per second and will pro- 
vide impulses between 2 Ib. and 2) 
tons. In testing a bridge, the magni: 
tude of the oscillations is amplified 
by the induced vibration of the bridg: 
itself. This amplification increases a: 
the frequency of the oscillator ap 
proaches the natural frequency of the 
bridge and in some bridges may be 
as much as 40 times. 

A special test car, developed by th: 
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Stresses set up by the oscillator are measured by an extensometer and 


recorded by an oscillograph. The carbon-stack extensometer is here shown 
attached to the flange of a bridge girder 


German railroads, transports the en- 
tire equipment necessary for a bridge 
test by artificial vibration. The car 
contains photographic dark room, 
machine shop, generator, and living 
quarters for the test personnel, mak- 
ing test results immediately available 
in the field where investigations to 
locate any structural weakness can 
proceed immediately under favorable 
conditions. 

In locating structural weaknesses 
by stress measurements the German 
railroads adopted as their standard 
instrument the carbon-stack exten- 
someter (Fig. 3). The variation of 
stress in a bridge member as the 
bridge vibrates is recorded photo- 
graphically by an oscillograph con- 
nected to the extensometer. Eight or 
more extensometers can be connected 
to one oscillograph, permitting eight 
or more different parts of the bridge 
to be observed simultaneously. 


Testing a bridge 


In testing a bridge by the induced 
vibration method, the oscillator is 
attached to the bridge (Fig. 1) in a 
position which will produce the de- 
sired vibration. Particular care is 
taken to avoid such power losses as 
those caused by energy dissipation 


® through the foundations. The weights 


of the oscillator are then rotated, 
starting with low frequency and in- 
creasing the frequency by steps. The 
power demand of the oscillator at 


the various frequencies is measured. 
and a power input-frequency curve 
(Fig. 4) is drawn for the bridge 
being tested. 

Maximum power demand of the 
oscillator occurs at the resonance fre- 
quency of the structure. Power de- 
mand data of tests, made on the 
oscillator when it is not attached to 
the bridge and is running free, are 
used to plot the no-load curve of the 
oscillator (Fig. 4). From the power 
input frequency curves, for the os- 
cillator vibrating the bridge and also 
for the oscillator running free, the 
amplification of the bridge oscilla- 
tions is determined. 

This amplifying factor is computed 
by constructing line AB (Fig. 4) so 
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Fig. 4. The amplifying factor and the 
damping coefficient computed 
from the power input frequency 
curve of the oscillator indicate 
whether there are weaknesses 
in the structure. This diagram 
is for a 310-ft. single track truss 
bridge at Vlotho, Germany. 
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aver 


that it bisects CD at point FE and 
makes AF, EC, and BG all equal. 
The amplifying factor depends upon 
the relation of the three frequencies 
n,, M2, and no determined by the 
above construction of line AB, and 
is equal to 

a.—-Re 
The associated property of amplifi- 
cation, the damping coefficient, is 
equal to = times the reciprocal of the 
amplification factor. 

Tests conducted by the German 
State Railways indicated that the 
usual welded structural steel bridge 
with all parts in sound condition, no 
loose joints, and no cracked welds, 
has a damping coefficient between 
0.02 and 0.2. A riveted structural 
steel bridge in similar condition has 
a damping coefficient between 0.05 
and 0.5. 


Discovering weaknesses 


If a vibration test of a_ bridge 
shows a damping coefficient greater 
than the range for that particular 
bridge it points to a power loss at 
some structural weakness, such as a 
loose joint, an overstressed detail or 
a cracked joint. A search for the 
structural weakness is conducted by 
thorough systematic inspection of all 
members and connections, measuring 
local stresses with extensometers, or 
in some cases by X-ray examination 
of the welds. 


Possibilities of resonance 


The test method of artificially vi- 
brating a structure can also be used 
in studying another important 
phenomenon in the structural field, 
namely, resonance vibra- 
tions of the live load and the bridge. 
The situation is analogous to that of 
a large mass (the bridge) connected 
to rigid abutments by springs, with 
a smaller mass (the live load) con- 
nected to the large mass by a spring. 
The characteristics of the individual 
vibrations of each of the two masses 
markedly affect the resulting joint 
vibration of the system. For example, 
a locomotive situated in the middle 
of a single-track railway bridge of 
the same weight and of ordinary span 
can produce a resulting vibration fre- 
quency which is seven-tenths of the 
natural frequency of the unloaded 
bridge. Studies of the natural fre- 


between 
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NATURAL FREQUENCIES, DAMPING COEFFICIENT, AND AMPLIFYING FACTOR cies of bridges, but the natural ¢. —_ 
OF RAILWAY AND HIGHWAY MOVING LOADs. ; E 
quencies of ordinary freight ¢a;< 
Natural frequency in cycles ae. a end . : 
per second automobiles are within }, 
aa range, thus tending to give ris 
— - os niin: ° ewieee resonance. All the live load: tex,. 

= fre, oblaue ing” Ast possessed a greater natural <lampin. [ie 

te Desnsiption Loading Vertical track track ficient factor effect than has been observe: 1 . 
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-_ low-pressure 0.50 6.2 BS a 
tires bridges of low natural frequency yy p petit 
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sia eee Beek 800 natural damping normally events hinat 
a ee Af PH For vertical oscillation, n-—=—— high impact. In medium-span ail subn 
for various types of vibrations have L ia A Rate a vel ota Aug 
aided in determining the conditions 370 higher einai frequency res : ig ment 
under which resonance is of impor- For horizontal oscillation, n = Lo with the moving loads Saal St ado 
tance. nA 935 improbable, but unbalanced recipro. lor ; 
The oscillation of two coupled For torsional oscillation, »—=—-- cating weights of a locomotive ma 8 pe 
systems which have approximately L produce simahliaeshh ceieat 8 conc 
coinciding natural frequencies cre- [py these formulas L is the bridge railroad Sites of acai as pee was 
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Particularly interesting is that os- — c¢yeles per second, while torsional os- i sniaaiineaaalin aiaaaieadl ae clas 
cillation in which a complete energy cillations are faster and range from pormal conditions for there a: oe 
ws bri In ~~ P ja one 3 to 17 cycles per second. unbalanced reciprocating parts. and furt 
ee er and gt erg re the impulses caused by an unev: of | 
pletely to rest. While this is — Natural frequencies of loads road surface are irregular. Road ir trac 
ring: the second nee ee hes its ; regularities, however, can cause that she 
ree Caner: a me Ha The natural vibration frequencies part of the vehicle above its spring: div 
ond esapder weadeas oa while the lirst’ of locomotives, passenger coaches, ty yibrate considerably, and if this - are 
mass is again reaching its maximum. freight cars and automobiles are af- vibration ts in hareaony with that of ; q 
ou h & complete transfer of energy fected by such factors as amount of the bridge resonance may ini a oof 
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dence of the natural frequencies springs, and number of axles. For especially favorable for a transfer of [P™ ab 
of both oscillation systems in an un- example, that part of the moving load energy eee aR aD hn oe s of 
coupled condition. This complete supported on the springs of the car ting up of the beat phenomena men: S off 
transfer of energy cannot occur when may move in harmony with the wheel tioned above. In other respects the B flo 
the oscillating bodies possess damp- trucks or its movement may be quick- division of structures into three B to 
ing characteristics. ly damped by the springs. Several groups of large, medium, and -mall lor 
typical railroad and highway vehicles spans, as was made for railway = res 
Natural frequencies of bridges were vibrated separately when stand- _ bridges, applies in the same way. m At 
ing on solid foundations, and their ; im is 
Numerous bridge tests (“Impact in _ natural vibration characteristics were seni Gta iain S bi 
Steel Railway Bridges of Simple determined. The data of these tests «yew yfethods for Dynamic Investig. Pom Wé 
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vided the following approximate locomotives and passenger coaches “Dynamic Tests by Means of Induced we 
formulas for the natural frequencies and the high natural frequencies of cee at at anal eet u Tl 
of bridges subjected to the three heavy freight cars both fall outside ge gh Ag eel Tele. I 


main forms of oscillation: 


the usual range of natural frequen- 


meters” by O. S. Peters. American Societ) 
of Testing Materials, 1932, p. 592. 
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Five Classes of Fill in Large 


Extensive plant required for crushing and placing a million cubic 


Field Engineer, Walsh Const. Co., 


by J. D. Jacons 


Oneonta, 


of rock of various sizes for Birmingham's Inland Dam 


HE TYPE OF STRUCTURE to be 
ic. as Inland Dam for a new 
‘ndustrial water supply for Birming- 
ham. Ala., was determined by com- 
petitive contract bids. Plans for both 
4 gravity concrete dam and a com- 
bination earth rockfill were 
submitted to contractors for bids in 
August. 1936, with the 
ment that the cheaper type would be 
adopted. As a low bid of $1.085.231 
for an earth and rockfill was about 


and 


announce- 


& per cent below the lowest bid for 
concrete, the fill type of structure 
was selected. The design is unusual 
in that five classes and sizes of fill, 
exclusive of riprap, are required, in- 
cluding a million yards of rock of 
which two-thirds must be mechani- 
cally crushed, and 600,000 cu. yd. of 
compacted earth. 

This large amount of 
classes of material necessitated 
extensive and elaborate quarrying. 
crushing and screening plant, and 


various 
an 


further requires a careful schedule 
of procedure on the part of the con- 
tractor to properly and_ efficiently 
place the different fill sections. River 
diversion, spillway and outlet works 
are also of interest. 

The dam is on the Blackburn Fork 
of Warrior River 35 miles north of 
The drainage 
above the dam consists of 70 sq. mi. 


Birmingham. area 
of rough country, and a rapid run- 
off results in a flashy stream whose 
flow fluctuates from almost nothing 
to 10.000 sec.-ft. The dam, 1.100 ft. 
long and 195 ft. high, will create a 
reservoir of 68.000 acre-ft. capacity. 
Arrangement of materials in the fill 
is shown in the cross-section Fig. 2. A 
brief description of the industrial 
water supply project was published 
in ENR Apr. 22, 1937, p. 591, and 
contract unit prices for the dam 
were published Nov. 12, 1936, p. 701. 
am dam will be completed early in 
938. 


Diversion of the stream during the 
placing of the fill is accomplished 
through a 20-ft. concrete lined tun- 
A 22-ft. circular shaft drops 


into the outlet leg of the tunnel from 


nel. 


a concrete spillway structure on the 
hill adjacent to the east flank of the 
dam. The spillway, shaft and tunnel 
outlet from the 
reservoir. The sole purpose of the 


will be the overflow 


shorter inlet leg of the tunnel, which 
intersects the outlet leg at a point 60 
ft. downstream from the shaft, is for 
diversion of the river during con- 
When 


raised to an elevation at which stor- 


struction. the dam has been 
age can be started with safety, this 
inlet section will be closed by a con- 
crete plug at the point of intersection. 





Fig. 1. Start of work on Inland Dam. 
was done by steam shovels and 


Extensive benching of 
trucks. 


Dam 


yard Ss 


An additional 


overtopping of 


safeguard against 
the fill is 
emergency spillway channel around 
the west end of the dam. At the inlet 
a dirt fill 
concrete weir acts as a fuseplug to 
should the 
level rise to within 10 ft. of the crest 
of the dam. 


the floor of the emergency spillway 


the an 


of this spillway above a 


be washed out reservoll 


A sandstone ledge forms 


for its upper 700 ft. and a concrete 
retaining wall on the side adja ent to 
the dam will prevent erosion of the 
fill. 

The 60-in. steel pipe line, which 
for 30 
the distribution system in 


conducts the water miles to 
Birming- 
ham, originates in a reinforced con- 


crete intake tower upstream from the 


the west abutment 
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Fig. 2. Unusual classification of materials requires an extensive plant to prepare 
the various sizes of rock. Nearly half the volume of the fill will be 
crushed rock. 


dam on the west side of the valley. 
The base of the tower and minimum 
pool level is 107 ft. below the high 
water level in the reservoir. Through 
the dam the steel pipe is trenched into 
the sandstone and encased in con- 
crete. A pumping plant at the dam 
will provide water at times when the 
demand exceeds the gravity flow 
from the reservoir. 

Two concrete cutoff walls prevent 
percolation of water along the plane 
of separation between the fill and the vk 
natural rock. The longer of these ex- 


lic giant. 
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Fig. 4. It’s a down-hill pull from quarry to crushers to fill for most of the rockfill 
material. This plan shows the relation of the various features of the 
project. 
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tends across the valley from «rey | 
crest and follows the upstreay) ti. 
slope of the rock fill. A shorte 
extends up each side of the \ alle, ‘. 
80 ft. above the stream bed. Th. 
walls are of plain concrete, a\ ergy), 


2 ft. thick and 5 ft. high, founded 


solid rock or firm shale. 


Tunnel construction 


Since the contract stipulated tha 


no fill could be placed in the streg 
bed until the water had been diverted. 
the first phase of construction \ 





Fig. 3. Overburden was stripped from spots inaccessible to the shovel by a hydrau 


to drive the 1,300-ft. diversion tun- 
nel. As soon as the open-cut rock 
excavation for the portals was fin- 
ished the two legs of the tunnel wer 
headed into the hill toward their in- 
tersection, through a__ fine-grained 
sandstone. The rock was drilled in 
8-ft. rounds with automatic-feed 
drifter drills mounted on a wooden 
drill carriage. The holes were loaded 
with gelatine powder and shot with 
electric caps in delays up to ten. 
Good fragmentation was obtained 
with very little serious overbreak of 
adjacent rock. 

Mucking was done by a mechanical 
mucker loading into side dump cars 
on a 36-in. track. Trains were pulled 
with gasoline dinkeys. Because of 
the shortness of the tunnels and the 
installation of a ventilation system, 
no trouble was experienced from 
fumes from the dinkeys. Muck was 
hauled to a storage dump. from 
which it was later reclaimed and 
crushed into concrete aggregate. 

Very little timbering was needed 
for the support of either leg of the 
tunnel, but as a precaution two ot 
three sets were placed at each portal. 
These, and a few doweled transvers 
roof beams in a portion of the inlet 
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where the roof appeared ques- 


leg 

tionable. were the only supports re- 
quired in the tunnel. The tunnels 
were practically dry. 


Shaft work 


The spillway shaft, 150 ft. deep, 
was sunk simultaneous with the driv- 
‘ne of the tunnels. Through the first 
ee ft, firm gray shale was encoun- 
tered in which the excavated diameter 
was 25 ft. After the basal sandstone 
was entered the size of the hole was 
reduced to 24 ft. Mainly for the psy- 
chological effect on the workmen, the 
shale portion of the shaft was sup- 
ported with 
10x10-in timbers spaced 8 ft. apart. 
This timbering at no time took any 
pressure and was removed prior to 
jouring the concrete lining. 

Drilling in the shaft was done with 
hand jackhammers. Rounds 4 ft. deep 
were pulled and the rock was hand 
mucked into shaft buckets, hoisted by 
a diesel crawler crane at the surface. 
Because the shaft sinking was done 
during the rainy season, a consider- 
able quantity of water accumluated 
in the bottom. To dispose of this a 
small reciprocating steam pump 
actuated by compressed air was kept 
operating in the shaft during the 
drilling and excavating operations. 

The shape of the finished tunnel is 
a circle 20 ft. in diameter with a 10- 
ft. chord forming the invert. The 
concrete lining was not started until 
after the excavation was finished. 
First the invert slab was poured for 
the full length of the leg under con- 
struction. When it had set sufficiently, 
upon it were laid the narrow-gage 
track and the 94-in.-gage form rails. 


segmented rings of 








Fig 
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factured in this crushing and sereening plant. 
by belt to the mixer plant in the 


The arch form was constructed in a 
section 50 ft. long, with wood lagging 
bolted to steel ribs and frame. The 
form was collapsible and mounted on 
wheels to enable it to be rapidly 
moved ahead for each pour. A set- 
ting period of 24 hr. was allowed 
after each pour before the forms were 
released to be reset. 


Concreting methods 


The arch concrete was placed by a 
pneumatic gun mounted on a trav- 
eling gantry on the form rails. Up to 
the springline the pours were made 
through doors in the form. The re- 
maining half of the arch was shot 
through a steel pipe along the crown 
of the form. By moving the gantry 
back and forth the concrete was 
placed in uniform horizontal layers 


. 6. A million yards of rock will be prepared in various sizes in this plant for the different fill sections. The quarry is up 
the hill to the right in the lefthand view. 
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se ~ 
Fig. oO. All of the coarse and much of the fine aggregates for concrete are manu- 


Proportioned aggregates go 
background. 


as required by the specifications. In 
the final filling of the arch it was 
found that best results were obtained 
by keeping the discharge end of the 
pipe buried several feet in the fresh 
concrete, although the excessive pres- 
sure which resulted therefrom re- 
quired a considerable amount of 
strengthening and rebracing of the 
forms. Thickness of the concrete lin- 
ing was specified at a 6-in. minimum 
in the inlet leg of the tunnel and 
12 in. in the permanent outlet leg. 
Concrete was hauled in 1-yd. buckets 
from the central mixing plant. 

The concrete lining in the shaft was 
poured in 10-ft. lifts in wood forms 
built in quadrants. These forms were 
raised and set by a crane at the top 
of the shaft. The concrete was trucked 
from the plant and the buckets were 
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lowered into the shaft with the crane. 
The concrete thickness was 18 in. 
minimum in shale and 12 in. in sand- 
stone. 

Some complicated wood formwork 
was required for the streamlined 
elbow at the intersection of the shaft 
and tunnel and also at the top where 
the vertical tube of the shaft funnels 
out into the floor of the spillway. 
These portions of formwork were 
carefully laid out on a working plat- 
form and built up in sections of a size 
that could be conveniently hoisted 
into place. Due to the complicated 
curvature of the forms, no reuse was 
possible and the formwork was de- 
stroved and torn out with a crane 
alter the concrete had set. 

The spillway above the shaft con- 
sists of a concrete trough formed by 
the hill on the back and a 20 to 24- 
ft. high gravity dam section along 
the front and ends. A 3-ft. thick con- 
crete slab doweled into the rock 
forms the spillway floor. The 8.000 
cu.vd. of concrete for the spillway 
structure were transported by truck, 
and handled by crane and bucket. 

A steel trashrack along the open 
sides of the spillway will keep logs 
and floating debris out of the shaft. 


Aggregate and mixing plant 


All concrete is manufactured in a 
central mixing plant located in’ the 
valley below the dam. Two 1-yd. 
mixers are used, fed by manual 
batchers under the aggregate bins 
adjacent to the mixing plant. the 
proportioned materials being con- 
veyed by belt to a hopper above the 
mixers. Bulk cement is received in 
boxcars. unloaded by a power shovel 
and stored in a 500-bbl. steel silo 
above the mixers. 

Because there are no deposits of 
river gravel in the vicinity the con- 
tractor found it economical to install 
a crushing plant to manufacture his 
ccarse aggregate. Material finer than 
| in. is passed through a cone type 
hydraulic classifier to remove the ex- 
treme fines. The resulting product is 
a sharp. well graded concrete sand. 
It has not been possible, however, to 
obtain a sufficient amount of manu- 
factured sand without unbalancing 
the plant output, and consequently it 
is necessary to supplement the plant 
sand with a river sand shipped in by 
rail. Equipment in the aggregate 


plant consists of a 12-in. gyratory 
primary crusher, a smaller gyratory 
fine-reduction crusher used as a sec- 
ondary, a three-deck rock screen, a 
two-deck sand screen, the sand clas- 
sifier and necessary belt conveyors 
and bucket elevator. 


Open cut excavation 


While the tunnel work was in prog- 
ress the excavation of the fill area 
was carried on. The specifications 
provided that the overburden be 
stripped to sandstone or firm shale 
over the area to be covered by the 
rock fill. In the clay fill area it was 
required that the natural ground be 
stripped to virgin clay or solid rock. 
The bulk of the stripping was done 
by steam shovels and hauled in 
crawler wagons to the waste dump. 
Some of the more accessible material 
was moved with 12-yd._ carryall 
scrapers pulled by crawler tractors. 

The lower portion of the valley 
slopes so steeply toward the stream 
hed that neither shovels nor scrapers 
could be used for stripping. To avoid 
extensive hand labor the contractor 
installed a 14-in. hydraulic sluicing 
nozzle and a high pressure centrif- 
ugal pumping system. The results of 
the sluicing have been very satisfac- 
tory. not only in removal of dirt but 
also in knocking down loose rocks 
and tree stumps from the ledges. 


Quarry and crushing plant 


The quarry for the fill rock is 
above the west abutment of the dam 
in a 100-ft. thick stratum of sand- 
stone that forms the rim of the valley. 
The rock is drilled with 5-in. well- 
drill rigs, and the holes are loaded 
with high-strength gelatin. Detonat- 
ing fuse is used for blasting. 

Two 4-yd. steam shovels are in 
use for loading the rock in the 
quarry. Material is hauled to the 
crusher plant in 13-yd. wagons drawn 
by tractors. The quarry-run rock is 
hauled directly to the fill in quarry 
wagons and in 8-yd. motor trucks. 

To obtain the large output capac- 
ity of crushed rock of the fill, an 
elaborate crushing plant had to be in- 
stalled. This plant is in two units, 
consisting of a primary breaker at 
the edge of the quarry and a secon- 
dary crusher with screens and stor- 
age bins 200 ft. east of it near the 
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west abutment of the dam. [el , 
veyors connecting the primary 
secondary units are carried 
bridges over the emergency s))j/| 
in order that construction avi, 


in that area can be carried 

out interfering with the plant 
Rock coming from the shovel: 

the crusher is dumped into @ hoy, 

at the outer edge of the qual fly 

In the bottom of this hopper 

sturdy rock feeder of the apron ty 

which delivers the stone to thi 

of the prima \ 

crusher. By means of push fut 


it 


18x60-in. 


control, an operator stationed at ¢! 
feeder maintains a uniform {\oy 

rock to the crusher and pre 

overloading. 

The output of the primary crush: 
is discharged onto another  feedey 
which loads it on the 36-in. conve 
belt to be carried to the top of th 
secondary plant. From this belt th 
rock falls onto a bar grizzly whi 
delivers the larger stone directly | 
the 3-to-15-in. bunker, thereby 
tecting the vibrating screen beneat} 
it. The upper of the two decks 
the screen is 3-in. mesh wire clot! 


and material passing over it is deli 
ered into the 3-to-15-in. stone bunker 
The 3-to-3-in. stone off the botton 
deck of the screen is delivered to its 
bin beneath. The fines which pass 
through the $-in. mesh bottom deck 
of the screen go into the screenings 
bin. 

The secondary crusher, a 20-i1 
gyratory, obtains its feed through th 
side of the 3-to-15-in. bunker. It: 
output is fed back by means of a 2! 
in. belt onto the 36-in. belt at a point 
near the discharge of the primar 
breaker, to make another trip to the 
screens for re-sizing. 

The crushed rock is drawn out o/ 
the 3-to-15-in. bunker through two 
60-in. square openings in the side and 
the drawoff is controlled by pneu 
matically actuated hinged chute gates 
The smaller sizes of rock are with- 
drawn through 24-in. square stand 
ard undercut bin gates, also pneumat: 
ically operated. One man on a bal: 
cony above the gates controls th 
loading of the trucks which transpor' 


the crushed rock to the fill. 


Clay fill 


At present the rock fill has nol 
progressed far enough to allow the 
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clav fill to be started. The plan, how- 
is to transport with carryall 
scrapers that portion of clay located 
within the economical working dis- 
tance of these machines. The re- 
mainder will be hauled in dump 
trucks loaded by a shovel or dragline. 
The clay fill is to be brought up at a 
uniform level and placed in thin hori- 
yontal layers, not exceeding 8 in. 
thick. A five-roller sheepsfoot tamp- 
ing unit pulled by a crawler tractor 
will be used for compacting the clay. 
From an elevation below minimum 
pool level to the crest of the dam the 
clay will be riprapped with quarry 
stone to 18 in. minimum thickness. 


ever, 


Supervision 


The project is being financed by a 
PWA loan. The work for the city is 
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being handled under an engineering 
of: J. D. 
Webb, city engineer, chairman; O. 
G. Thurlow, and A. Clinton Decker. 
A. C. Polk is executive engineer in 
responsible charge of the project for 


commission consisting 


the commission. The design work is 
handled under Col. Polk by H. J. 
Petersen, designing engineer. H. F. 
Peckworth is the resident engineer 
for the city at the dam and J. I. 
Combs is chief inspector. For the 
Public Works Administration, Wen- 
dell S. Merick is the project engi- 
neer, W. G. McConnel, supervising 
engineer, and R. W. Skidmore, in- 
spector. The general contract for the 
dam is handled by the Walsh Con- 
struction Co. of Davenport, Iowa. 
For the contractors, Thomas Madigan 
is general superintendent and the 
writer is job engineer. 








Wisconsin Sanitation Advances 


Sewage disposal and water supply improve- 


ments in many communities furthered by federal funds 


during last three years 


and sanitation in 
have benefited by 
federal funds with which were un- 
dertaken 87 projects in 1936, 140 
in 1935 and 122 in 1934. PWA pro- 
jects amounted to $22,000,000 accord- 
ing to L. F. Warrick, state sanitary 
engineer of the State Board of Health, 
in a review prepared on request of 
Leo J. Voell, state director, PWA. 
The $4,600,000 200-m.g.d. filter 
plant for Milwaukee, to be completed 
next year, is the largest project. 
Other cities benefiting from water- 
works improvements are Oshkosh, 
Eau Claire, Racine, Stoughton, Two 


Rivers and Elkhart Lake. 


UBLIC health 
Wisconsin 


Sewage interception progress 


Greater progress than ever before 
has been made in sewage intercep- 
tion and treatment. On Jan. 1, 1935 
there were 236 sewerage systems of 
which 120 had treatment plants. The 
population served as of 1930 was 
1,727,000 of which 57 per cent were 
provided with disposal facilities. 


Now 260 cities with a computed 
population of 1,751,000 have sewers 
and there are 168 plants treating 
76.5 per cent of the sewage. 

Stream clean-up activities (ENR 
Aug. 27, 1936, p. 310) had provided 
by the end of 1935 primary or tank 
treatment for the 33 cities wherein 
live two-thirds of the 300,000 people 
on the Rock River drainage area. 
Similar progress has been made in 
the Illinois-Fox drainage area. The 
$1,318,000 interception and_treat- 
ment facilities being installed for 
Sheboygan and the intercepter for 
Sheboygan Falls carrying sewage to 
the Kohler disposal plant will pro- 
vide at least primary treatment for 
all the Sheboygan River district. 

With the completion of projects 
started in the Fox River Valley, all 
large cities except one will have at 
least primary treatment. Five plants 
will employ chemical precipitation. 
Two are to be equipped for sludge 
dewatering and incineration. 

Prior to the advent of the PWA 


the only municipality in the Lower 
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Fox River Valley providing sewage 
treatment was Fond du Lac. All other 
communities were discharging raw 
sewage into Lake Winnebago and 
the Fox River. The industrial wastes 
alone in this area are equivalent to 
the sewage discharged from a city of 
1,000,000 people. 


Green Bay area 


During the last four years Green 
Bay and the metropolitan area sur- 
rounding DePere, Kaukauna, Litile 
Chute, Appleton, Neenah-Menasha 
and Oshkosh have completed or are 
constructing treal- 
ment facilities. Prior to the construc- 


modern sewage 
tion of the treatment plants it was 
necessary in all of these municipali- 
ties to carry out an and 
expensive intercepting program to 


extensive 


convey the sewage to a site for treat- 
ment. Upon the completion of this 
program there will have been spent 
for elimination of stream pollution 
in this valley $5,000,000. 

The provisions for sewage treat- 
ment at Oshkosh and Neenah-Men- 
asha will materially reduce the load 
on the existing water 
plants at Oshkosh 
which secure their water from Lake 
Winnebago and the Fox River. 


purification 
and 


Appleton, 


Large Irrigation Storage 


Ax ALL-TIME high in storage of 
water for irrigation in reservoirs 
of the U. S. Bureau of Reclamation 
recently was announced by John C. 
Page, Commissioner of Reclamation. 
On June 1, 1937 the total figure 
was 23,670,106 acre-ft. as compared 
to 16,288.258 acre-ft. on June 1, 
1936. More than 4,000,000 
ft. was added to the storage in the 
month of May. “Generally, this is 
a good water year in the west,” 
Mr. Page said, “and the irrigation 
districts are assured of good crops.” 


acre- 


Construction in Peru 


Peruvian construction work, both 
governmental and private, is continu- 
ing at a high rate, with prices of 
structural materials showing an up- 
ward trend and public funds in con- 
siderable amounts being devoted to 
highway development work. 
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Graph for Cost of 
Concrete 


by Emmons W. DeBeRARD and 
Morris PopoLsky 


The Sanitary District of Chicago, 
Chicago, Il. 


In a given mix of concrete the re- 
lationship between the quantities of 
stone, sand and cement varies but 
littl—for a 1:2:4 mix the approxi- 
mate quantities are: Cement, 1.35 
bbl; sand 0.40 cu.yd. and stone, 0.80 
cu.yd. As the prices for sand and 
stone are given per ton, the follow- 
ing relationships are used: Sand, 
price per ton multiplied by 1.5 
equals price per cu.yd. and stone, 
price per ton multiplied by 1.3 
equals price per cu.yd. 

The nomograph has 
structed on these bases. 


been con- 
It gives a 
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Nomograph gives direct reading of con- 


crete cost. 


ready and accurate estimate of the 
cost of materials per cubic yard of 
concrete without the necessity for 
calculating. The following is an ex- 
ample of the use of the nomograph: 
from the Engineering News-Record 
we find that in a given locality the 


Edited by Charles S. Hill 


prices of stone and sand per ton, 
and of cement per barrel are $1.80. 
$1.30 and $2.55, respectively. Draw 
a line between $1.80 on the first 
scale from the left and 1.30 on the 
third. The line intersects the sec- 
ond scale at 2.65. Now connect 
this point with 2.55 on the last scale. 
This new line will intersect the 
fourth scale at 6.09, which is the 
cost of materials per cubic yard of 
concrete at the given prices. Similar 
charts may be constructed for a 1: 
2:3 mix, a 1:3:5 mix or for any 
other mix which is continually be- 
ing used. 


Service Maintenance Truck 
With Air Compressor 


by H. S. Morse 


Manager, Indianapolis Water Co., 
Indianapolis, Ind. 

A new service maintenance truck 
which has just been placed in opera- 
tion by the Indianapolis Water Co., 
carries an air-cooled compressor of 
sufficient capacity to run two paving 
breakers, or tools of equal capacity, 
and a fitted steel body designed to 
carry all equipment necessary for a 
crew which specializes in the main- 
tenance of and replacement of cus- 
tomer services from the main to the 
property line. Cabinets are provided 
for all tools including one large 
cabinet for a 2-in. ditch pump. A 
folding bench on the inside provides 
a place for the men in the crew to 
ride. The air compressor is mounted 
in fairly close quarters between the 
cab and the truck body. An opening 
in the front end of the truck body 
allows access to the compressor en- 





Service maintenance truck with compres- 
sor unit. 
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gine for carburetor and other ming, 
adjustments. The compressor, 
equipped with lifting bail and {,, 
major repairs the unit will be yp. 
bolted from the frame and lifted og 
by the overhead hoist in the repai; 
shop, allowing the truck to go fap} 
in service using a trailer compress; 


Curve Computation 
Shortcuts 


By W. B. Hocan 
Babylon, N. Y. 


The simple formulas that folloy 
will help in running highway curves 
when tables of chord lengths ay, 
not at hand. The chord correc. 
tion, that is, the number of feet to }y 
subtracted from the theoretical lencth 
of arc to find the chord to be meas. 
ured, is nearly equal to .00127 of the 
length of the curve in hundreds of feet 
times the square of the central angle 
in degrees and decimals of a degree. 


Chord = L — (.00127 X = x f°) 
This formula is correct to better than 
~ for central angles up to 30 
deg. 

Just as while chaining in very hot 
or very cold weather one calculates 
the temperature correction mental) 
as .01 ft. every 15 deg. F., away from 
the chain standard, so one can figure 
in his head the chord correction for 
100-ft. 


arcs, in hundredths, as 
(Degree of curve)? 
es The error from 


this formula is less than one-half hun- 
dredth for degree-of-curve up to 16 
deg. Similarly the correction for 50- 
Degree of curve 


8 

A quick way to find the length of 
any plotted circular curve turning less 
than a right angle is to locate by eye 
a point near the middle and scale the 
distances to it from both ends. To the 
sum of these distances add one-third 
the difference between that sum and 
the length of the full chord between 
the ends. This gives the length of are 
as closely as it can be scaled. 

To lay off a given arc length on 
such a curve: Suppose the problem is 
to lay off 587 ft. on a 1000-ft. radius 
curve. Mark off say a 290-ft. chord 
a from the starting point and then 
another 290-ft. chord, for the trial 


point; and measure from the starting 


ft. arcs is about 
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point to the trial point the full chord 


which will be close to 574-ft. for 
this radius. Then this trial arc length 
‘6 

8a—c¢ (Sese0) — 574 __ 582 ft. 


3 
and 5 ft. more to be scaled off, for the 
desired are length. 

{nother method for finding the 
length of a circular curve involves a 
little more computation, but is exact 
enough to use with an accuracy of 

l 
90,000 
tral angle less than 45 deg. Measure 
the full chord ¢ and the middle ordi- 
nate m. Figure the chord for half the 


for field curves having a cen- 


arca = Ve? + m?®. The length of arc 
; 
ba —c 
L or L= 
(4\/c? + 4m*) —c 
ae 
To find the accurate plus and offset 
of a point such as a property-line mon- 
ument from an established base line 
without a transit, measure the dis- 
tances a and b to the point from the 
two nearest 100-ft. stations on line. 
If the distance from the back station 
(a) is the greater the plus 


a+b\/a—b ‘ 
econ 


if it is the smaller 


_ 50 b+a\/b—a 
oe “i00) a 


The offset y = \/a? — 2? or as a 
check y= V bv — (100 — x)?. 


Brief Memorandum 


For something over a year the Den- 
ver water department has been using 
ammonium sulphate in lieu of anhy- 
drous ammonia, in forming chlora- 
mine for the treatment of the effluent 
from the filter plant. On the Denver 
market anhydrous ammonia is $0.21 
per lb., but ammonium sulphate can 
be obtained from a neighboring steel 
mill at $0.018 per lb., being pro- 
duced as a by-product in the coking 
plant. The ammonium sulphate con- 
tains about 25 per cent ammonia, 
making the cost of a pound of ammo- 
nia $0.072, A dry feed machine is 
used to deliver the ammonium sul- 
phate into the filter effluent at a point 
just above the place of application of 
the chlorine—D. D. Gross, Chief 
Engineer, Denver Municipal Water 
Works, Denver, Colo. 
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Road Surface Checked 
to Accuracy of 0.001 in. 


The  surface-testing device _ il- 
lustrated is used by the Oregon State 
Highway Department. The Oregon 
requirement is that irregularities shall 
not exceed 0.07 in. in 10 ft. The ma- 
chine indicates variation to one-thou- 
sandth of an inch, is constructed of a 
light aluminum alloy and has a total 
weight of about 150 lb. It consists of 
a framework on two rubber-tired 
wheels exactly 10 ft. on centers with 
a third rubber-tired wheel midway 
between the other two. The _ third 
wheel operates freely in a vertical 
direction on a 23-in. lever arm; irreg- 
ularities in the pavement cause the 
third wheel to move a_counter- 
balanced magnifying arm which 
actuates an indicator on a scale gradu- 
ated to read road surface variations 
of 0.001 in. The scale is placed where 
it can be seen easily by the operator 
while the machine is in motion. The 
device has connections for attaching 
(1) a recording drum which will 
make a graph of the pavement surface 
and (2) a cumulative dial which totals 
surface variations in inches for the 
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entire distance traveled on the road. 

One man operates the machine and, 
wherever a high point is found, a 
mark is made on the pavement beside 
the third wheel. This is done by a 
jumbo crayon meunted in such a way 
that a lever controlled by the operator 


ee 


Surface variations of 0.001 in. indicated 
by this device. 


can bring it into contact with the 
pavement whenever desired. 

The device is called a “planometer” 
and was developed by W. H. Muir- 
head of the Beaver-Portland Cement 
Co., Goldhill, Ore. R. H. Baldock, 


Salem, Ore. is state highway engineer. 





New Type Cattle Guard 


A new type of cattle guard in 
which the bars are placed _trans- 
versely instead of parallel with the 
rails is being tried out on the Denver 
& Salt Lake (Moffat) Ry. The guard, 
as shown in the accompanying illus- 
tration, is simply an assembly of old 
boiler tubes, smashed flat and held in 
upright position by pipe spreaders 
and bolts. The bars are spaced 6 in. 
apart, which is wider than is the 


usual practice. Experience has shown 
that the wide spacing and transverse 
arrangement discourage stock from 
attempting to cross the barrier, and 
if the animal insists on crossing, the 
guard will not trap or injure it. The 
new guard was designed by W. C. 
Jones, chief engineer, after talking 
with veteran stockmen, and_ has 
proved effective in keeping stock off 
the right-of-way. 








































































‘ENGINEERING 








| 
| 
| 
| 
| 


BOOK NOTES and REVIEWS 





The month’s additions to the engineer’s reading and reference list 


Fluid Mechanies 


FLUID MECHANICS—By R. A. Dodge 
and M. J. Thompson. 495 pp. Pub- 
lished by McGraw-Hill Book Co., New 
York and London. Price $4. 


The authors of this new text on 
hydraulics, who teach in the Uni- 
versity of Michigan, 
aware of the paucity of organized 


were keenly 


material relative to fluid mechanics 
and have made an excellent effort 
toward amelioration of this _ situa- 
tion. The arrangement of the book 
follows the logical pattern of de- 
veloping first the fundamental prin- 
ciples) governing both liquid and 
gaseous fluids. and following this 
with specific applications in theory 
and, to some extent. in practice in 
hydraulics and aerodynamics. 


Many 


neers have 


competent practical engi 


doubtless been hazily 
aware that nomenclature in “hy 
draulics’, as fluid) mechanics was 
called in their college days. has been 
changing: that widespread and_ in- 
tensive study of theory of fluids, 
static and in motion, and the recon 
ciliation of theory with experimental 
facts during recent decades have cre- 
ated means for more accurate fore- 
casts of performance and conse- 
quent design economies. These engi- 
neers will find in this book thorough 
opportunity for clarification of their 
thinking in matters hydraulic, and 
for modernization of their technique. 

Chapters on dynamic lift and pro- 
pulsion, having to do with theory of 
airplanes, and on dynamic similar- 
ity, covering model studies of hy- 
draulic structures and of airplanes. 
will be of interest to those who have 
not yet had occasion to utilize these 
newer scientific tools of predetermi- 
nation of the results of their designs. 

In this connection one competent 
teacher, with whom the book was 
discussed, agrees that the presenta- 
tion is logical except that the major 
fundamental — principles—the — con- 
tinuity principle. the law of con- 
servation of energy and the momen- 
tum principle—should be followed 
directly by the discussion of dynamic 


similarity. That is, Chapter XV fol- 





lowing Chapter VI would allow the 
intervening chapters using the Rey- 
nolds number to seem more real. 
He adds, “One other opportunity for 
enhancing rational treatment and 
physical understanding which the 
authors have missed is the use, in 
Chapter IX, of the well known graph 
of log V versus log F entitled “Flow 
of Fluids in Pipes”. If this and the 
Constant 
—_____. were 
N z 2 n) 


included, more rational explanation 


basic formula F = 


of the various particular expressions 
for / would be possible. 

The only other possible weakness 
this teacher mentioned was _ that 
greater emphasis upon the impor- 
tance of pressure under the nappe of 
weirs, and Bazin’s resultant classifi- 
cation of weirs into six types, would 
provide better understanding of the 
physies of flow over weirs and hence 
a more rational understanding of 
their properties and uses. It was de- 
clared. however, that the book is 
really a notable advance in the tran- 
ition from “hydraulics” to “fluid 
mechanics”, from the era of empiri- 
cism to a more rational one. 

The primary purpose of the book 
is that of a text, and the range of 
material covered is so great that it 
was impossible to include tables and 
the specific applications which an 
hydraulic or an aeronautical engi- 
neer might desire in a “handbook”. 
However, both for the student’s and 
the engineer’s convenience, it is sug- 
eested that in future editions a sched- 
ule of symbols with definitions and 
reference to page of first usage be in- 
cluded. Reviewed by L. J. Bevan, 
consulting engineer, New York City. 


Foundation Data 


SOME DATA IN REGARD TO FOUNDATIONS 
IN NEW ORLEANS AND VICINITY—Col- 
lected and Compiled by the Soil and 
Foundation Survey, a project of the 
Works Progress Administration of 
Louisiana. 277 pp. Published by the 
Works Progress Administration of 
Louisiana, New Orleans, La. 


At the suggestion of the Louisiana 
Engineering Society, the Works 
Progress Administration has com- 
piled data on foundations in and 
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near New Orleans, and has now yy). 
. . i E 
lished them in a large volume ¢& 
tiled “Some Data in Regar| 4, 
Foundations in New Orleans ay \;. 
cinity’’, briefly noted in ENR J\\y 25 


p. 201. So far as is known 1), th, 
writer, no similar work has }yeer 


done in any other community, yd 
seems certain that engineers, irchi- 
tects and builders in other areas 
would derive advantage from «jj. 


lar compilations in their vicinities. 

The foundation conditions jn ay, 
near New Orleans present any 
problems which are not always eas; 
to solve, and the assembling of data 
to show what has been done mys 
prove of value to all designers and 
builders of the region. » 

The volume is put together i, 
logical order. Historical and ceo 
logical information are followed }y 
data on borings and _ stratigraphs 
fairly well covering the entire area: 
then come pile foundation data { 
number of structures and simi! 
formation on spread footings. 

Some observations of  settlen) 
or subsidiences are given but 
to be regretted that more wer 
available. The data will. how 
be useful at least to indicate {| 
character of plans which have |) 
used in the past for the support of 


structures which have not failed 


though many of them must sure! 
have settled or subsided to so: 
probably small but unknown extent 

In the introduction to the chap- 
ter on pile foundations occurs the 
following statement: “Each case is a 
study in itself. It seems customary to 
design pile foundations for a_ total 
combined load of 12 to 15 tons per 
pile, while tests that have been made 
and buildings which have stood with- 
out settlement indicate that much 
heavier loadings could be made with 
safety.” With the latter part of this 
statement the writer cannot wholly 
agree, and if taken too literally. 
trouble may follow. 

It is known that every pile sup- 
ported building thus far observed in- 
strumentally shows some settlement. 
It is also known that where the piles 
under a given structure have unequal 
loadings the settlement has not been 
uniform, and that the more heavily 
loaded piles settle more than adja- 
cent piles less heavily loaded. The 
relative supporting capacity of in- 
dividual piles and of piles in clusters 
has not been definitely fixed, nor 
has the best spacing of piles in clus- 
ters been satisfactorily determined. 
We are also more or less in the dark 
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as to Whether piles in this vicinity 
are wholly friction piles or partly 
bearing piles, and, if the latter, to 
what extent. 

It is believed by some, the writer 
among the number, that when piles 
are driven in clusters the cluster 
‘; the unit and not the individual 
ile. and that therefore the test driv- 
ing and test loading of an individual 
pile does not provide in itself a fac- 
tor which may safely be used in 
determining the load per pile in 
clusters or the number of piles to 
support a given load. The informa- 
tion obtained from the test driving 
and test loading in this vicinity 
seems to this writer to be useful prin- 
cipally as a source of information as 
to the compactness or looseness of 
the soil, the depth and thickness of 
denser or more compact strata, and 
senerally for comparison with other 
locations in which structures erected 
after similar test driving and test 
loading have not failed or have set- 
tled uniformly to a limited extent. 

The lack of uniformity in the re- 
action of piles for foundations in this 
vicinity is evidenced by the fact that 
the writer knows of a few structures 
which transmit a combined load of 
from 18 to 20 tons per pile without 
disturbing settlement, and others in 
which under a load of 10 tons there 
has been settlement of from 6 to 8 
in. What is true of pile founda- 
tions in and near New Orleans is 
also true of spread footings: in some 
places the soil has carried and is 
carrying from 2,000 to 2,500 lb. per 
sq. ft. without disturbing or unequal 
settlement, while in others a load of 
600 lb. per sq. ft. has created marked 
and irregular settlement. 

With full recognition of the value 
of this volume the writer is con- 
vinced that it is no “Vade Mecum” 
from whose pages the answer to 
foundation problems may be quickly 
read—Reviewed by J. F. CoLEMAN, 
Consulting Engineer, New Orleans. 


Drainage and Sanitation 


DRAINAGE AND SANITATION — By 
E. H. Blake, revised by W. R. Jenkins. 
oth edition. 563 pp. Published by 
7 B. T. Batsford, Ltd., London. Price, 
os. 

This book is a complete treatise on 

British practice and deals in detail 

with conditions vital to healthy build- 

ings and their surroundings. It in- 
cludes chapters on environment of 
the building, its planning and con- 
struction; prevention of dampness; 
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ventilation, heating and lighting. The 
section on water.supply traces water 
from its source to the mains in the 
streets, and the arrangement of hot 
and cold services in buildings. San- 
itary drainage of various kinds of 
buildings and a symposium of sew- 
age disposal methods are also in- 
cluded. Completing this comprehen- 
sive coverage are chapters on refuse 
disposal, street cleaning, disinfection, 
and smoke abatement; special atten- 
tion is given to a review of English 
statutory enactments governing sani- 
tary matters, 








MISCELLANEOUS NOTES 
ON BOOKLETS anp REPRINTS 





MetHops oF ReEapJUsTING LocaL 
GOVERNMENT SERVICES and areas for 
greater efficiency and economy are 
outlined in Pocket Report Series No. 
3, issued by the Princeton Local Gov- 
ernment Survey. Princeton, N. J. 


TRAINING PusLic EMPLOYEES to 
do a better job—a review of present 
methods and proposals for future de- 
velopments—is discussed in the re- 
port “Toward Competent Govern- 
ment,” distributed by the American 
Municipal Association, 850 East 
58th St.. Chicago. II. 


House TraiLers, Their Effect on 
State and Local Government, is the 
subject of revised report No. 115, 
issued by the American Municipal 
Association, 850 East 58th St.. Chi- 


cago. Price 50 cents. 


Moseuito ControL Data and 
progress throughout the world dur- 
ing the past year is recorded in the 
comprehensive proceedings of the 


24th Annual Meeting of the New 


Jersey Mosquito Extermination As- 


sociation. Copies at 75 cents each 
may be obtained from Dr. T. J. 
Headlee, Rutgers University, New 


Brunswick, N. J. 


WELDING PROCEDURE is covered 
in two recent booklets, one entitled 
“The Hobart Art Welding Manual 
and Operator’s Training Course,” 
put out by Hobart Bros. Co., Troy, 
Ohio, which sells for 50 cents, and 
one entitled “Design of Welded Pip- 
ing” published by the Linde Air 
Products Co., 30 East 42nd St., New 
York. The latter replaces a pamphlet 
entitled “Design Standards for Ox- 
welded Steel and Wrought Iron 
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Piping” first published in 1929, The 
booklet is free to interested parties. 


DEVELOPMENT IN Roap STABILI- 
ZATION is the subject of a bulletin 
published by the Engineering Exten- 
sion Department of Purdue Univer 
sity of Lafavette, Ind. 


Series No. 38. 


as Extension 


Pipe MAaTeRIALs for 
series of articles by Hugo Bronneck. 


sewers, a 


civil engineer for the building de- 
partment, Vienna, is the title of a 
bulletin translated from the German 
and distributed by the Clay Products 
\ssociation, 111 West Washington 
St., Chicago, Tl. | 


THe Price of “Filtration Mate- 
rials for Sewage Treatment Plants,” 
a publication of the American Soci- 
ety of Civil Engineers, was incorrect- 
ly given in our issue of June 24, p. 
961, as 50c to non members. It 


should be 60c., 
NEW PUBLICATIONS 


AIR CONDITIONING IN THE HOME 
A treatise for Engineers, Architects and 
Home Owners—By Elmer Torok. 296 
pp. Published by The Industrial Press, 
New York, and The Machinery Publish 


ing Co., Ltd., London. Price $3. 


THEORY OF ALTERNATING CUR- 
RENT MACHINERY—By Alexander 
S. Langsdorf. 788 pp. Published by Me- 
Graw-Hill Book Co., New York and 
London. Price $6. 


DELTA, ESTUARY, AND LOWER POR- 
TION OF THE CHANNEL OF THE 
COLORADO RIVER, 1933 to 1935. By 
Godfrey Sykes, 70 pp. Published by 
Carnegie Institution of Washington, 
Washington, D. C. 


STRUCTURAL ENGINEERING PROB- 
LEMS—Dealing with Frames, Wind 
Bracing, Retaining Walls, Sheet Piling, 
and Wave Pressure on Breakwaters. By 
David A. Molitor. 155 pp. Published by 
David A. Molitor, 1445 Spring Road, N. 
W., Washington, D. C. Price $2.75. 


THE SCIENCE OF VALUATION AND 
DEPRECIATION—By Edwin B. Kurtz. 
221 pp. Published by the Ronald Press 
Co., New York. Price $4.50. 


THE VALUATION OF PROPERTY — A 
Treatise on the Appraisal of Property 
for Different Legal Purposes—2 Vols. By 
James C. Bonbright. 1.271 pp. Published 
by McGraw-Hill Book Co., New York 
and London. Price $12 per set. 


ACCOUNTING PRINCIPLES FOR EN.-- 
GINEERS—By Charles’ Reitell and 
Clarence Van Sickle. 518 pp. Published 
by McGraw-Hill Book Co., New York & 
London. Price $4. 


MORE SECURITY FOR OLD AGE—By 
the Committee on Old-Age Security of 
the Twentieth Century Fund, Ine. 191 
pp. Published by Twentieth Century 


Fund, Inc., New York. Price $1.75. 
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FRASER RIVER 
” 
Consravi TION work is under way on 
the the bridge 
across the Fraser river at New West- 
minster, B. C., the main 
for automobile between 
and 


arches for highway 
which is on 
artery traffic 
Seattle The bridge 
will carry a four-lane highway. 


Vancouver. 


Contractors for the bridge, which is 


Plans Adopted for School 
At New London 


Plans for a new school building at 
New the 
structure destroyed in a gas explosion 
last March which took more than 300 
lives (ENR, March 25, 1937, p. 459) 
have been adopted by the New London 
Independent School District. Extreme 
precaution against a repetition of the 


London, Texas, to replace 


disaster has been taken in the plans for 
the new $300.000 structure. 

The E-shaped building, 280 ft. by 
150 ft. in plan, is divided into sections, 
the junior high school and the senior 
high school, and an auditorium in the 
the both 
schools and separating them. It will 
be of reinforced concrete construction 
with brick walls and 
solid gypsum-block interior partitions 
The first-floor slab will be placed on 
an earth fill, leaving no dead air space 
under any portion of the building. The 
structure is two stories high. 


center of structure serving 


solid exterior 


Heating for the new building and 
for all the present buildings on the 
campus will be provided from a cen- 
tral steam plant located in a separate 
building placed in the center of the 
campus. There is to be no gas piping 
in the new buildings except that which 
is necessary to serve the laboratories, 
and this extends only from the out- 


BRIDGE 


Wide 


World Photo 


UNDER CONSTRUCTION 
being built by the British Columbia 
department of public works, are the 
Dominion Bridge Co., Ltd. W. G. Swan, 
Vancouver consulting engineer, is con- 
sultant on the project. 

The old low bridge which the new 
structure will replace can be seen be- 


hind the arches. 


side walls of the buildings to the desks. 

The new building will contain nine- 
teen three laboratories, 
four study halls, two 
libraries, and separate office suites for 


classrooms, 
shops, two 
each of the two schools. 
New Research Body Formed 
By Rail Association 

A division of engineering research 
has been formed by the Association 
of American Railroads to expand and 
unify the research activities of the rail- 
roads of the country. The department 
will absorb the division of equipment 
research organized several years ago. 
L. W. Wallace, head of the old depart- 
ment, will become director of the new 
division and G. M. Magee, assistant 
engineer of the Kansas City Southern 
Railway, will be assistant director. 

The the new division is 
intended to be wide enough to bring 
under one head all research activities 


scope of 


having to do with mechanical, civil 
and electrical engineering and also 


those dealings with problems so closely 
related to each of these branches that 
there would be duplication of effort 
if each branch were handled separately. 
The division, it was announced, will 
neither duplicate nor replace the ac- 
tivities of the research departments of 
the various railroads, but will supple- 
ment those activities. 
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Big Power Development 
On St. Maurice Rive; 


new water-power develop 
scheduled to go into construct 
ing the coming winter on the S; Mas 
rice River, Quebec, which js 
one of the most important ies 
the Dominion of ( 
The new plant, which will b 
near Latuque, will be constry 
the St. Maurice Power Corp 
subsidiary of the Shawinigan \\ 
Power Co., Ltd., and will have 
capacity of 162,000 hp. It will 
of four units of 40,500 hp. eacl 
ating under a head of 104 ft. F. 
tions will be installed for two additio, 


sources in 


units which may be placed in the {uty 
The engineering and construction wo) 
will be done by the Shawinigan ( 
and its subsidiaries. 

The Quebec Electricity Commissir 
has approved the project. 

About half of the generated 
will be used by the Brown Corp. in 
its plant at Latuque. The rest of th 
output will be taken by Shawinigan 
Co. into its transmission system, whic} 


power 


covers much of the Province of Quebhe: 

This development is one of a num 
ber of plants planned on the St. Mau- 
the preliminary 
which have been fixed by a compr 


rice, locations — of 
hensive survey of the river conducted 
a few years ago by the Shawinigan Co 
Future the 
reaches of the river, therefore, will l 
under a coordinated plan. 


developments of upp 


Filters for Septic Tanks 
Required at St. Louis 


Installation of filters wherever sep- 
tic tanks are employed as a means o! 
sewage disposal for new buildings is 
required under an amendment whic! 
has been added to the St. Louis county, 
Missouri, plumbing code by the county 
court of St. Louis county. Septic tanks 
are widely used in unincorporated areas 
of the The filters 
plated in the amendment will add $20 
or $25 to construction cost. 


county. contem- 


The amendment was accepted by the 
court on recommendation of the county 
health commissioner, who said that the 
influx of people into the county is in 
excess of the ability of unincorporated 
areas to build needed sewers, making 
necessary the use of septic tanks and 
filters. 

The amendment also provides that 
the county plumbing board, consisting 
of the court and the health commis- 
sioner, can require installation of filters 
at existing homes with defective septic 
tanks. 
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Worx has started on the new Water- 
loo bridge across the Thames river in 
London with award of the contract to 
Peter Lind & Co., Ltd., on its low bid 
of about $3,350,000. The contract al- 
lows for increases due to advances 
which may occur in the cost of ma- 


terials or labor. 
The bridge, 80 ft. wide, will carry six 
lanes of traffic, with a 4-ft. separating 





NEW 





GETS UNDER 





BRIDGE 





WATERLOO 


strip between opposing lanes, and two 
11-ft. widewalks. It will consist of five 
spans of about 238-ft. each. 
Outstanding characteristics of the de- 
sign is the wide span and shallow rise 
of the arches. Each span will consist 
of twin arches side by side, with a flat 
soffit, 33 ft. wide, between them. The 
arches and the flat soffit will be of re- 
inforced concrete with the spandrels 


WAY 


TY 


pe.) 


| Pritt 1} 


faced with portland stone. The piers 
will be faced with granite up to a level 
slightly above high water mark and the 
upper portion will be faced with port- 
land stone. A molded parapet of port- 
land stone will be surmounted by a 
light bronze balustrade with bronze 
lamp standards. 

The bridge was designed by Sir Giles 
Gilbert Scott. 




















Housing Rentals Announced 
On Oklahoma Project 


Rentals on Will Rogers Court, $2,- 
000,000 PWA low-rent housing project 
in Oklahoma City, will range from 
$14.10 to $22.10 per month, it has been 
announced, ‘Two-room units will rent 
for $14.10; three-room units for $17.40; 
four-room units for $20.40 and _five- 
room units for $22.10 per month. Util- 
ity charge will range from $3.85 to 
$5.45 per unit per month. 

Will Rogers Court consists of 85 
fireproof buildings grouped around 
court areas and containing 354 dwell- 
ing units. 





States Spend Billion 
On Highways 


State highway departments received 
$1,145,590,000 for highway purposes 
during the year 1936 and expended 
$1.131,151,000 in the same period, ac- 
cording to an announcement made by 
the U. S. Bureau of Public Roads. 

The income received represents an 
advance of $243,580,000 over the pre- 
ceding year. Of this income, $663.- 
886,000 was produced by payments 
from highway users in the form of 
taxes and tolls. Federal funds received 





amounted to $346,281.000; $106.235.- 
000 was derived from the sale of bonds 
and notes; $14,447,000 Was received 
from counties and other local sources: 
and $14,741,000 was appropriated from 
general funds or derived from mis- 
cellaneous sources. 

The expenditures were divided into 
$607,284,000 for construction and $219.- 
202.000 for maintenance. Other ex- 
penditures for equipment, administra- 
tion, state police and interest on high- 
way debt brought the total expenditure 
for state administered highways to 
$947,085.000. Retirements of bonds 
amounted to $79,171.000, and $104,895 
was transferred for use on local and 
park roads or was used for non-highway 
purposes, 


Centrifugal Dewatering 
Planned at Twin Cities 


The board of trustees of the Minne- 
apolis-St. Paul sanitary district on 
Aug. 9 decided to employ centrifugal 
dewatering of ground screenings. 

The quantity of screenings is expec- 
ted to range from 4,100 to 8,200 Ib. 
of dry solids daily mixed with from 
15,000 to 35,000 gal. of water. De- 
watering will be done with the centri- 
fuge of the American Centrifugal Corp. 








Name of Casper-Alcova 
Changed to Kendrick 


The Casper-Aleova project under 
construction by the Bureau of Reclama- 
tion in Wyoming was renamed the 
Kendrick project with the enactment 
of the Interior Department appropria- 
tion bill for 1938. in memory of the 
late Senator John B. Kendrick of 
Wyoming. Senator Kendrick was for 
30 years a strong proponent of the 
project now named for him and from 
1920 until 1933 he carried on an active 
campaign to have it approved.  Al- 
though the Senator lived to see ap- 
proval of the project and allotment of 
PWA money, he died before construc- 
tion began. It has been the policy of 
the Department of the Interior to dis- 
courage naming of projects of the Bu- 
reau of Reclamation in honor of men 
who are still living. 

The Kendrick project consists of 
Seminoe Dam on the North Platte River 
about 60 miles southeast of Casper, 
the Alcova diversion dam, and the Cas- 
per Canal, which extends from the 
diversion dam to a point near Casper, 
where 35,000 acres of land will be 
irrigated. All the major features of 
the project are now under construction 
and the project as a whole is about 
35 per cent complete. 
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Epwarp B. Haroip, 49, a retired 
construction engineer, died in Newark, 


N. J. Aug. 6. 


Hersert A. ARrMstRONG, a retired 
bridge contractor, died at Barrington, 
R. L, Aug. 9 at the age of 64. He had 
been in Providence for 
many time a 
member of the firm of Milligan & Arm- 


strong. 


business in 


years and was at one 


Arexanper G. McKenna, chairman 
of the board of directors of the Pomona 
Pump Co., Pomona, Calif., died in 
Pasadena July 29 at the age of 72. Mr. 
McKenna had _ held 
in the steel industry before he pur- 
chased the Pomona Pump Co. in 1923. 


various positions 


Cart F. Srortz, signal engineer of 
the Cleveland, Cincinnati, Chicago & 
St. Louis Ry., died in Cincinnati on 
Aug. 6. aged 51. Mr. Stoltz had been 
connected with the engineering depart- 
ment of the C.C.C. & St. L. since 1906. 
He was made assistant signal engineer 
in 1912 and promoted to signal engi- 
neer in 1913, which position he held 
until his death. 


Frank A. McInnes, for the past ten 
years a consulting civil engineer at 
Mass.. and for many 
previously with the 


Boston, years 
city 


water, sewerage, and public works de- 


connected 


partments there, died at Boston Aug. 
9 at the age of 80. Before his service 
with the city, Mr. McInnes was for ten 
years engaged in railroad engineering 
in this country and Canada. 


Ernest Fusty, who retired five years 
ago from his position as superintendent 
of the Montreal department of sewers, 
died in Montreal July 31 at the age of 
74. Mr. Fusey was a graduate of 
L’Ecole Polytechnique in 1890. From 
the time of his graduation until 1906 
he served with the engineering depart- 
ments of the Canadian federal govern- 
ment and joined the staff of the city of 
Montreal in the latter vear, remaining 
with the city for the rest of his career. 


James L. Kimprovucn, organizer and 
first president of the American Insti- 
tute of Steel Construction. died July 9 
of 57. Mr. Kimbrough was 

with the insti- 
tute from the time of its organization 
last January. when he _ relin- 
quished his duties due to ill health. 
After his graduation from the Law- 
rence Scientific School of Harvard. in 
1901, Mr. Kimbrough joined the Indi- 
ana Bridge Co., becoming treasurer in 
1904 and succeeding his father as gen- 
eral manager in 1913. He became 
president of the concern in 1932. 


at the age 


continuously connected 


until 


New Architectural Building 


Planned at M.1.T. 


Plans have been announced for a 
new School of Architecture Building at 
the Massachusetts Institute of Tech- 
nology, part of the institute’s original 
plan for gradual expansion. 

Immediate construction of the new 
building was made possible by the sale 
of the former site of M.IL.T. in Boston. 
The new school will cost about $1,400,- 
000 and is scheduled to be completed 
in September, 1938. 

The school will be a 4-story building 
conforming to the style of the rest of 
the institute. It will be of limestone 
fronted by a broad flight of steps and 
a colonade and surmounted by a dome. 


CALENDAR OF MEETINGS 


NATIONAL SOCIETIES 

CanapbIAN Goop Roaps ASSOCIATION, 
annual convention, St. Andrews-by-the- 
Sea, N. B., Sept. 7-9. 

AMERICAN ASSOCIATION OF 
HicgHway OFFIcIALs, annual 
tion, Boston, Sept. 27-30. 

AMERICAN Pusiic WorKs Associa- 
TION, annual conference, Atlanta, Oc- 
tober 4-6. 

AMERICAN Pusiic HEALTH ASSOCIA- 
TION, annual meeting, New York, Oct. 
5-8. 

NATIONAL CouNCcIL OF STATE Boarps 
OF ENGINEERING EXAMINERS, annual 
meeting, Scranton, Pa., Oct. 11-13. 

NaTionaL Sarety Concress, Kan- 
sas City, Oct. 11-15. 

AMERICAN WELDING Society, annual 
meeting and exposition, Atlantic City, 
N. J.. Oct. 18-22. 

CANADIAN INSTITUTE OF SEWAGE AND 
SANITATION, annual convention, Lon- 
don, Ont., Oct. 21-22. 

AMERICAN INSTITUTE OF STEEL Con- 
STRUCTION, annual convention, White 
Sulphur Springs, W. Va., Oct. 27-29. 


STATE 
conven- 


REGIONAL AND LOCAL 


Section Meetincs, AMERICAN Wa- 
TER Works AssociaTION: New York, 
Schenectady, Sept. 30-Oct. 1; Rocky 
Mountain, Santa Fe, N. M., Sept. 20- 
22; Southwest, Austin, Tex.. Oct. 18- 
21: California, Sacramento, Oct. 20-23; 
Minnesota, St. Paul, Oct. 28-30. 

Montana Bituminous CONFERENCE, 
annual conference, Glacier National 
Park, Sept. 7-9. 

New Encranp Water Works As- 
SOCIATION, annual convention, Poland 
Spring. Me.. September 21-24. 

Rocky Mountarn Sewace Works 
AssociaTION, first annual meeting. 
Santa Fe, N. M., Sept 20-23. 


WEEK: 
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PERSONAL 


Joun A. PETSCHE recently 
his position as city engineer of ( 
Heights, Ohio. 


rheld 


Rene Carte, has been appoin! 
sistant chief divisional enginee: 
Quebec Department of Roads. 


ed as. 
of the 


Haroitp W. Baker of Rochester. \ 
Y., has been enrolled as a lieutenay 
commander in the Navy Civil Engineer 
Corps. 


Joun H. Heckatuorn of Fort Peck 
Mont., has been appointed lieutenant. 
junior grade, in the civil enginee: corps 


of the U. S. Navy. 


Carus H. Atkins of Raleigh, N.C. 
has been enrolled as a lieutenant. jun. 
ior grade, in the Navy civil engineer 
corps. 


Ear R. Bennett of Los Angeles. 
has been enrolled as a lieutenant. jun. 
ior grade, in the Navy civil engineer 
corps. 


Raymonp B. Krum, Washington, 
D. C., has received an appointment as 
lieutenant, junior grade, in the civil 
engineer corps of the U. S. Navy. 


T. S. O’CoNNELL, state engineer of 
Arizona, has been appointed chairman 
of the committee on international high- 
way relations of the American Associa- 
tion of State Highway Officials. 


Commpr. Epwarp L. Marsuatt of 
the Navy civil engineer corps has left 
his position at the naval operating base 
in San Diego and is now in the Navy 
Department Bureau of Yards and 
Docks at Washington, D. C. 


Mag. A. C. Lreper, Jr., who has been 
an engineer of the Dover area. U. S. 
Engineers, in the Muskingum Water- 
shed Conservancy District, has been 
transferred to the general staff school 
at Fort Leavenworth, Kan. 


Joun C. Wuwener has been ap- 
pointed hydrographic engineer for the 
Maryland State Conservation Commis- 
sion. He was formerly connected with 
the U. S. Engineers and had charge of 
a number of surveys in the Maryland 
district. 


A. B. Henninc has taken a position 
with the Port of New York Authority 
as assistant engineer on construction 
of the Midtown (Lincoln) Hudson tun- 
nel and approaches. Mr. Henning was” 
formerly a project engineer with the 
U. S. Bureau of Public Roads on loca- 
tion and construction of the skyline 
Parkway in North Carolina and Vir- 
ginia. 








